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IRRIGATION-WELL DEVELOPMENT IN THE KANSAS RIVER BASIN

OF EASTERN COLORADO

By W. D, E. Cardwell

ABSTRACT

The Kansas River basin in eastern Colorado
consists mainly of flat upland plains mantled
in places by sand hills and dissected only by
the valleys of the main streems. In this
semiarid region, which has an average annual
precipitation of about 17 inches, farming and
the raising of livestock are the principal
occupations. Irrigation, which has increased
greatly since 1940, is practiced in several
places in the region.

The exposed rocks in the region are of
Cretaceous to Recent age. Much of the region
is underlain by the Ogallala formation of
Tertiary (Pliocene) age. The Sanborn forma-
tion of Pleistocene and Recent(?) age overlies
the Ogallala formation in the southeastern
part of the region, and the Pierre shale of
Cretaceous age, which underlies the Ogallala
formation throughout the region, crops out in

the more deeply incised valleys. Many parts of

the upland area are underlain by dune sand,
and the principal valleys are underlain by
alluvium of Quaternary age. The Ogallala
formation contains thick beds of sand and
gravel, which yield quantities of water suffi-
cient for irrigation in many places. The
slope of the surface of the Pierre shale is
about 33 feet per mile to the north-northeast.

The ground -water reservoir is recharged
principally by precipitation that falls with-

in the region and by percolation from inter-
mittent streams and depressions. Ground
water is discharged from the ground-water res-
ervoir by movement into adjacent areas to the
east and southeast, by evaporation and tran-
spiration in areas of shallow water table,
by seepage into peremnnial streams, and by
wells. All water used for domestic, stock,
public, and industrial purposes and most of
the water for irrigation is obtained from
wells.

Most of the wells in the area are drilled.
In 1950, 66 of the wells supplied water to
irrigate 5,760 acres. The areas most fevor-
able for the development of irrigation are
southeast of Holyoke, Phillips County; south-
east of Burlington, Kit Carson County; and
the valley of the Arikaree River in the vi-
cinity of Cope, Washington County.

The ground water from the Ogallala forma-
tion is moderately hard but is suitable for
most uses. Water from the alluvium of Recent
age generally is much harder.

The field data upon which most of this re-
port is based are given in tables, which in-
clude records of 178 wells and & compilation
of data on irrigation wells. Logs of 329
test holes, water wells, and seismograph shot
holes are included in the report. :



INTRODUCTION

Purpose of the investigation

This investigation was begun by the United
States Geological Survey at the request of the
United States Bwreau of Reclamation as a part
of* the program of the Interior Department for
development of the Missouri River basin. The
investigation was endorsed also by the Colo-
rado State Water Conservation Board.

Ground water is one of the important natu-
ral resources of eastern Colorado, and each
year more irrigation wells are constructed
for its further utilization. Irrigation wells
are concentrated locally in widely separated
areas; significantly, however, individual
wells of large yield are scattered between
the areas of concentration. (See pl. 1.)

The pumping of ground water for irrigation
in this area is increasing rapidly. Although
pumping at the present rate probably would
not result in a significant regional lowering
of the water table, pumping at a doubled or
trebled rate, which is not improbable, would
cause both a lowering of the water table and
a reduction in the base flow of perennial
streams. A lowering of the water table prob-
ably would result also in greater infiltration
to- the ground-water reservoir of flood waterg
in the upper reaches of intermittently flow-
ing streams. Although this recharge might
not materially increase yields from wells in
eastern Colorado, it probably would reduce
appreciably the direct stream discharge into
the surface reservoirs that have been built
by the Buresu of Reclamation on the lower
reaches of these streams.

All known irrigation and public-supply
vells in the area vere inventoried during
this investigation and the resulting data have
been tabulated. This information will be use-
ful in the planning of new irrigation wells
and as a basis for comparison when the effects
of the additional pumping are known. Areas
in which pumping of ground water for irriga-
tion is feasible and areas in which it is not
feasible have been delineated.

Location and extent of region

The region includes all the Kansas River
basin in Colorado. It extends southward from
the South Platte Valley to Cheyenne Wells and
westward from the Colorado State line to
Fleming in the north and Genoa in the south.
(See fig. 1.) It includes all of Kit Carson,
Yuma, and Phillips Counties and parts of
Cheyenne, Elbert, Lincoln, Logan, Sedgwick,
and Washington Counties. The region, which
is about 150 miles north and south and aver-
aging about 60 miles east and west, contains
about 9,000 square miles.

Methods of investigation

The investigation was begun in July 1950
under the general supervision of A. N. Sayre,
chief of the Ground Water Branch of the U. S.
Geological Survey, and of G. H. Taylor, re-
gional engineer in charge of the ground-water
investigations in the Missouri River basin,
and under the immediate supervision of T. G.
McLaughlin, acting district geologist, Denver,
Colo. The field work was completed in Decem-
ber 1950.

Measurements of the water level in 22 wells
scattered throughout the region were made
monthly. Most of the observation wells are
in the areas of greatest concentration of
irrigation wells.

Of the 178 wells included in the inventory,
121 are or are to be irrigation wells, 41 are
public supply wells, 12 are abandoned domestic
or stock wells used as water-level observation
wells, 3 are stock wells and 1 is a cemetery
well. (See table 1.) When possible, the
total depth of the well and the depth to the
static water level were measured using a steel
tape; the total depth and the depth to the
static water level in other wells were re-
ported by the well owner or driller.

The discharge of 21 irrigation wells was
measured using a Hoff current meter. Well
owners and drillers reported the character
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Figure 1. Map of the Missouri River basin showing areas in which ground-water studies have been
made under the program for the development of the Missouri River basin.

and thickness of water-bearing formations,
methods of well construction, type of pumping

plants, irrigation methods, irrigated acreages,

and other pertinent data. Well locations were
determined by odometer measurements or by pac-
ing from section corners.

All available well logs were collected from
owners of irrigation wells, well drillers,
municipalities, railroads, and oil companies.
Many logs of test holes and of seismograph
shot holes penetrating to the Pierre shale
were compiled. (See table 2.)

Well -numberi system

Well numbers appearing in this report are
based on the system of land subdivision of the
Bureau of Land Menagement. The well number
shows the location of the well by township,
range, section, and position within the sec-
tion. The first letter (capital) of & well
number gives the gquadrant of the meridian and
baseline system in which the well is located;
the letters begin with A in the northeast
quadrant and proceed counterclockwise. All
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wells in this area lie in the northwest (B)
or southwest (C) quadrants of the sixth prin-
cipal meridian and baseline system. The first
numeral of a well number indicates the town-
ship, the second indicates the range, and the
third indicates the section in which the well
is located. The lowercased letters following
the section number locate the well within the
" section. The first letter denotes the quarter
section and the second letter denotes the
‘quarter-quarter section. The letters are
assigned in a counterclockwise direction be-
‘ginning with (a) in the northeast quarter of
the section or of the quarter-quarter section.
For example, the well number Bl-45-30bd indi-
cates a location in the SERNWE sec. 30, T.
1 N., R. 45 W. Where more than one well is
located in a quarter-quarter section, con-
secutive numbers beginning with 1 are added.
A graphical illustration of this method of
well numbering is shown in figure 2.
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Figure 2.--Sketch showing well-numbering
system.
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GEOGRAPHY

Topography and drainage

The investigated region lies entirely with-
in the High Plains section of the Great Plains
physiographic province. South of the Arikaree
River the region is typically '"short grass”
country consisting of broad, flat areas, which
in places grade into gently rolling upland
divides that are dissected by narrow, shallow
stream valleys. This area is dotted by un-
drained saucerlike depressions, which range
in diameter from a few feet to a few thousands
of feet. Their origin has been variously ex-
plained by Darton and others (1915, p. 36-37),
Johnson (1901, p. 702-712), Hay (1895, p. 555-
556), and Judson (1950, p. 253-273). Locally,
the major streams have cut narrow, shallow
canyons through the Tertiary strata into the
underlying Pierre shale.

North of the Arikaree River the region is
mantled extensively by dune sand. In general,
the dune-sand area has a multicycle dune

v



topography as described by Smith (19L0, p.

164). 1In places of rejuvenation, secondary
blowouts are common. Dunes in these areas

are comparatively bare and probably are migrating
to some extent. Elsewhere the dunes are in

the youth to maturity stages of the eluvial
phase of the sand-dune cycle and are protected
by a vegetal cover sufficient to support nu- Water e ﬂ.u-~~.““”“. table
merous cattle. According to Wallace Bruce of = froreeeeeeeeeent Ttereeee
the U, S. Conservation Service, soil in the
dune-sand area ranges in thickness from a
featheredge on the side slopes of the dunes
to as much as 3 feet in the valleys between
the dunes. Some of these interdune valleys
are under cultivation. The interior drainage,
which is typical of the eluvial phase of the
sand-dune cycle, combined with the perme-
ability of the dunes enables precipitation to
percolate rapidly downward to the water table;
losses by evaporation, transpiration, and
runoff thus are reduced.

INFLUENT  STREAM

The entire upland plain slopes gently from
west to east. The altitude of the land sur-
face ranges from more than 5,000 feet above
sea level in the west to slightly less than Figure 3.--Diagrammatic sections showing the
4,000 feet in the east. relationship of & stream to the water table.

EFFLUENT STREAM

Ladder Creek, Smoky Hill River, North Fork
of the Smoky Hill River, Landsman Creek,
Spring Creek, South Fork of the Republican Climate
River, Arikaree River, North Fork of the Re-
publican River, Red Willow Creek, Sandy Creek,

Patent Creek, and Frenchman Creek head in the The climate is the typically semiarid type
western part of the region and flow southeast- of the High Plains and is characterized by
ward or eastward. Most of the streams flow little precipitation, high evaporation, low
only after relatively heavy rains; however, humidity, and much sunshine and wind. The
Landsman Creek, both forks of the Republican summer days are hot and the nights are cool.
River, and the Arikaree River are perennial The winters are relatively mild with occa-

in their lower reaches where they have become sional short periods of severe cold. The re-
effluent or gaining streams by cutting down- gion is subject to blizzards in the fall and
ward until their channels are below the water spring. Average annual temperatures at the
table. (See fig. 3.) Ground water moves along stations of the United States Weather Bureau
the eroded surface of the relatively imper- in the area are as follows: Akron, 48.50F;
meable Pierre shale and is discharged into Burlington, 49.20F; Holyoke, 49.20F; Jules-
these streams largely by seeps and springs. burg, 49.5°F; Kit Carson, 51.10F; Stratton,
Flood waters in the intermittent water courses . 51.69F; Wray, 50.80F; and Yuma, 49.00F. The
probably provide considerable recharge to the precipitation is greatest during the late
ground-water reservoir from loss of flow by spring and summer and is least during the win-
percolation through the stream bed; streams ter. Precipitation graphs prepared from U. S.
of this type are called losing or influent Weather Bureau records are shown in figure L.

streams. (See fig. 3.)
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GEOLOGY

Stratigraphy

The exposed sedimentary rocks in the region
range in age from Late Cretaceous to Recent.
The oldest formation is the Pierre shale
which underlies the entire region and which
crops out in the deeper valleys.

Most of the area from Wray northward to the
South Platte valley is shown on the State
Geologic map to be underlain by the Arikaree
sandstone of Tertiary (Miocene) age. Avail-
able data indicate, however, that very little
of the area is underlain by the Arikaree. De-
tailed mapping in the Wray area (Hill and
Tompkin, 1953) has shown that the rocks pre-
viously mapped as Arikaree in that area are
in large part the Ogallala formation. Hydro-
logic data obtained as a part of this investi-
gation indicate that the Ogallala formation
underlies most of the area previously mapped
as the Arikaree sandstone. Wells throughout
the area have specific capacities much greater
than those of wells commonly found in areas
underlain by the Arikaree. If the Arikaree
underlies any of the Kansas River basin in
Colorado, it is considered a part of the
Ogallala formation for the purpose of this
report.

The Ogallala formation crops out in many
places in the area and ranges in thicknesg
from a featheredge to several hundred feet.
It is reported by Hill and Tompkin (1953) to
be overlain locally by the Grand Island
formation of Pleistocene age (here considered
a part of the Ogallala), and in the eastern
and southern parts of the area it is overlain
by the Sanborn formation of Pleistocene and
Recent(?) age. Dune sand, which mantles large
areas in the northern part of the region,
probably is of Pleistocene to Recent age.
Alluvium of Recent age underlies the channels
and flood plains of some of the streams.

The geology of the region was not mapped
during the investigation. Surficial materials
are not identified by stratigraphic terms in
the logs (table 2) except where the drillers’
logs indicate accurate lithologic subdivisions.

7

Geologic formations and their water-bearing
properties -

Cretaceous system

Pierre shale (Upper Cretaceous).--The
Pierre shale underlies the entire region and
crops out in the eastern lower reaches of the
valleys of the Arikaree and North Fork of the
Republican River, in bluffs at Flagler and
Genoa, and at a few other places where the
streams have cut through the mantle of younger
materials.

Weathered outcrops of the Pierre shale are
light to dark gray and fresh exposures are
generally dark gray, blue, or black. The
Pierre. contains numerous concretions of 1li-
monite and calcium carbonate. The shale is
overlain in many areas by a dense yellow clay
(sometimes called soapstone by drillers and
local residents) ranging in thickness from a
featheredge to several feet. This clay prob-
ably was formed by weathering of the Pierre
shale in early Tertiary time.

The Pierre shale is relatively impermeable
and yields water only sparingly to wells from
fractured zones, openings along bedding planes,
or thin beds of sand within the formation.

The water generally is of poor quality and is
not available in quantities sufficient for
irrigation.

The Pierre shale ranges in thickness from
about 600 feet in Wallace County, Kans., to
about 1,400 feet in northwestern Cheyenne
County, Kans., and thickens westward to about
1,490 feet in T. 2 S., R. 43 W., Yums County,
Colo., and to about 2,560 feet in T. 1 S., R.
49 W., Washington County, Colo.

Regionally, the eroded surface of the Pierre
shale appears to be relatively smooth (see pl.
2); locally, however, the Tertiary streams
probably eroded channels into the Pierre shale.
A map showing the configuration of the erosion
surface on the Pierre shale in parts of
Cheyenne, Kit Carson, and Lincoln Counties
(pl. 2} was prepared from logs of seismograph
shot holes. The over-all erosion surface is
smooth except where the Ogallala cover has
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been removed, as in the valley of Big Sandy
Creek. Its smoothness is further illustrated
by the disgrammatic cross section (pl. 3)
which indicates that the erosion surface of
the Pierre shale slopes north-northeastward
at a rate of approximately 33 feet per mile.

Tertiary system

" Ogallals formation (Pliocene).--The

Ogallala formation is composed of silt, sand,
gravel, caliche, and clay which appear, on
cursory exsmination,to occur in lenses that
interfinger in short vertical and horizontal
distances. The sorting and continuity of the
beds actually are better developed than they
appear surficially to be (Fenneman, 1931, p.
13). In general, gravel and sand are concen-
trated in winding narrow bands extending in
an easterly direction. The presence of these
bands at any depth in the formation suggests
that they represent former channels of the
shifting streams that deposited the Ogallala
formation. Silt, however, is the predominant
material throughout the formation. The local
concentration of sand and gravel was probably
caused by more active stream erosion, which
resulted in the washing away of the finer
constituents and in leaving of the sand and
gravel as residual material (Fenneman, 1931,
p- 13).

The sand and gravel of the Ogallala forma-
tion is cemented in places by calcium car-
bonate and forms a fairly well indurated rock;
in other places, it is well cemented into
hard, resistant ledge-forming beds (the so-
called mortar beds). Stringers of clay and
caliche are present almost throughout the
formation. Bentonitic clay, which occurs in
the lower half of the Ogallala formation in
some areas and which was described by Elias
(1931, p. 153-158), is possibly present in
eastern Colorado. A hard, opalescent, porous
rock containing grains of sand crops out in
the area south of the Arikaree River. I have
found in eastern Colorado no outcrops of
indurated -volcanic ash similar to those de-
scribed by Elias (1931, p. 211).

One of the most widespread horizons is the
capping "algal limestone," a reddish-brown,

concentrically banded limestone that weathers
to a miniature badlends surface. Elias (1931,
p. 136-141) believes that this limestone was
precipitated in part by the alga Chlorellopsis.
The thickness of the bed is remarkably uniform
in all studied exposures; it ranges from 2 to
3% feet.

The Ogallala formation yields water to
wells throughout the region except where it
thins to a featheredge. The water generally
is of good quality and is stnitable for stock,
irrigation, domestic, and public supply. All
towns in the region except Wray utilize water
from the Ogallala formation for public water
supply. The formation yields water to wells
in sufficient quantity for irrigation in many
areas, especially where wells tap saturated
sand and gravel filling the channels of old
Tertiary streams. Extensive test drilling to
locate a possible buried channel is recommended
before a well site is chosen. Calcium car-
bonate cement or clay, silt, and fine sand
may reduce the permeability of the Ogallala
in some areas to the extent that water in
sufficient quantities for irrigation cannot
be obtained.

The lithology of the Ogallala formation is
graphically shown in the diagrammatic cross
section of part of Kit Carson County, Colo.
(pl. 3), which was prepared from the drillers’
logs of seismograph shot holes. The position
of the water table in the diagram is based on
measured water levels and on water levels re-

‘ported by residents in the area. The cross

section shows that the depth to water, as
well as the saturated thickness, determines
the possible extent of irrigation-well de-
velopment. Some of the southeastern part of
the area shown in the diagrammatic cross sec-
tion is underlain by the Sanborn formation,
but the depth to the contact between the
Sanborn and Ogallala formations could not be
determined in the drillers' logs.

Quaternary system

Sanborn formation gPleistocene!.--The

Sanborn formation of Pleistocene and Recent(?)
age consists mainly of yellow-buff porous un-
stratified and unconsolidated loess. The



Ogallala is overlain locally by this formation.
Farther east, in Wallace, Sherman, and Cheyenne
Counties, Kans., the formation is thicker and
is much more widespread. The Sanborn formation
lies above the water table in this region and,
hence, does not yield water to wells.

Dune sand (Pleistocene to Recent).--The
dune sand of Pleistocene to Recent age in the
northern part of the region consists largely
of reworked material derived from the Ogallala
formation. The dune sand yields water to
stock wells where the water table is close to
the surface. The hydrologic importance of the
dune-sand area, however, is due to its ability
to absorb water rapidly. Because of the high
porosity and permeability of the dune sand and
because of the poorly developed surface drain-
age, much of the water from precipitation per-
colates downward to the zone of saturation and
little water is lost by runoff, evaporation,
or transpiration.

Alluvium (Recent].--Alluvium of Recent age,
consisting of gravel, sand, silt, and clay,
underlies the flood plains of the major
streams. The alluvium yields moderate amounts
of water to stock and domestic wells and
supplies irrigation wells in the Arikaree
Valley near Cope. Alluvium of the North Fork
of the Republican River yields water to do-
mestic and stock wells and to the municipal
wells at Wray.

USE OF GROUND WATER

Development of irrigation

Irrigation is a comparatively new under-
taking for most of the ranchers and farmers
in eastern Colorado. Since 1947 the number
of irrigation wells in the region has more '
than trebled, and the number of newly con=-
structed irrigation wells is increasing
markedly each year (see fig. 5). The drillers
of the region are busy with additional instal-
lations at the present time (April 1951).
Although mistakes have been made, well owners
are rapidly improving their irrigation methods
and more efficient pumping plants are being
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Figure 5.-~Cumulative number of irrigation
wells. Wells constructed before 1934 and
now used for irrigation are not included
because they were intended originally to be
used for other purposes. Wells for which
the year of construction could not be de-
termined also are not included.
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installed. Crops that can be irrigated most
profitably are receiving more attention, and
many owners keep careful records of the cost
of fuel for pumping, the fuel consumption,
and the production increase. Alfalfa is
probably the principal irrigated crop and
various row crops are next in importance.
Pasture and wheat also are irrigated in some
places.

Summary of well data

Data compiled for wells in the region (see .
table 1) are summarized on the following page.
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Use of water from inventoried wells

Number of wells for indicated use
Irrigation
County Public Water-level | .o | o
Additional suppl observation ¥
Now in use to be used PPy
Cheyenne............ 2 2 3 1 0 0
Kit Carson.....cve.. 16 12 15 3 1 1
Lincoln.iveeracavens 5 o] 2 o] o] [¢]
Logan..ceeeosocsacss 1 0 3 2 0 0
PhillipS.eseeaceases 7 1 8 2 1 o]
SedgwicK.coesereaons 1 0 [¢] 0 0 0
Washingtoh......o... 36 14 6 L 0 0
YUmB . s easeecvonesoas 22 2 8 0 1 0
90 31 41 12 3 1

Yield and specific capacity of irrigation wells

[E; estimated or reported; M, measureg7

Yield Specific capacity
County Number of Range Average Number of | Range Average
wells (gpm) (gpm) wells | (gpm/ft) | (gpm/ft)
Cheyenne.....eoeeeeuns Y 100E - LOOE 175 1 20 20
Kit Carson......ec.... 22 125E - 1,600E 700 10 20 - 125 L1
Lincolheeeeesesesasans 5 241M - 1,000E 468 0 Ceeaeas ees
LOZBMN.cerreccasoconens 1 600E 600 1 100 100
PhillipS.cececesaceans 7 4L85M - 1,500E 1,114 T 9 - 123 85
SedgwicK...... ceeaens .. 1 660E 660 1 26 26
Washingtole..oeverasns ho 100E - 1,213M 630 9 32 - 243 9
Yuma....... Cheeeieen. . 22 110E - 1,650E 823 20 10 - 116 4y
102 100E - 1,650E 697 Lg 10 - 243 56
Depth of irrigation wells
[g;‘reported; M, measureg7
Count Number of Range Average
ounty wells (feet) (feet)
CRE NN et s eeeevroosnsenosecasnsassnnassnns 4 13.6M - T2.3M s
Kit Carsof......... Ceberesabeceansiteseane . 24 17.5M - 308R 111
LiNCOIM e et eeeneeeonensoscancocnsoaancacnans 5 110R - 260R 148
LOZAN . e v enensarnsessensssssssnosscnsnonans 1 78R 78
PhillipSceeeecesrancassensssasasonasnnsaces 7 198R - 272R 225
SEAEWICK s sasnrocroasssasasosnssnasaosasseen 1 320R 320
Washington. teuvseeceersssonconssnssscanssnns 45 13.5M - 76.8M 47
YUMB . eovaversnnnnanns eecisantsasncstanasans 23 28.0M - 326R 154
110 13.5M - 326R 101




Area irrigated in 1950 and prospective irrigated area
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1950 Prospective
] pe
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County o IO A ° g o a I I o ]
o O + - ow = O v O :-:"\ I ] &>
330 g [ =1 © o < w [ g’d
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= & & 5] = & 3 -
Cheyenne...... Ceeeaeen veen 2 50 2 50 3 150 b 200
Kit Carson.ccceeeceassesss 10 990 16 1,600 19 1,840 28 2,700
Lincoln.iaceceoceococacens 5 740 5 740 5 740 5 740
Logan.ccceiacnvecannacnnes 1 15 1 15 1 15 1 15
PhillipSescesaesocecccsonss 7 875 7 875 7 875 8 1,000
SEAEWICK e reeensanornsonnn 1 160 1 160 1 160 1 160
Washington...e.seeeeeeeses 25 1,221 36 1,800 31 1,601 50 2,100
YUIA ¢ ¢ e v eneersennnnannanes 15 1,709 22 2,500 19 2,309 24 3,400
66 5,760 90 7,700 86 7,690 121 10,300
Depth to water below land surface, drawdown, and pumping lift of irrigation wells
é;, reported; M, measureg7
Depth to water below .
land surface Drawdown Pumping lift
County
Number Range Average| Number | Range |Average| Number | Range |Average
of wells (feet) (feet Nof wells| (feet) | (feet)|of wells| (feet)| (feet)
Cheyenne.... L 8.3M - 29R 20 1 5 5 1 13 13
Kit Carson.. 26 5.0M - 191.8M} 58 10 5 - 58 28 10 16 - 206 83
Lincoln..... 5 60R - 200R 9k 0 .. 0
LOgaN....... 1 52.6M 52.6 1 6 6 1 59 59
Phillips.... T |39.9M - 148.2M| 76 7 10 - 53 18 7 53 - 201| 9%
Sedgwick.... 1 202.5M 202.5 1 25 25 1 227 227
Washington.. k6 9.8M - L7.9M 27 9 5 - 28 16 9 28 - 61 41
Yuma..... .. 24 6.6M - 230.2M| T3 20 7.5 - 60 27 20 19 - 251} 102
11k 5.0M - 230.2M| 51 kg 5 - 60 23 ko 13 - 251 86
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Possibilities for development of irrigation
from wells

Wells of large yield situated between areas
where irrigation wells locally are numerous
indicate that irrigation from wells probably
could be developed throughout broad areas at
the present time. Irrigation from wells also
may be feasible in the future in other areas
where the total 1ift now is too great for
economical development of the ground-water
resources. These marginal areas, however,
might reasonably be opened to extensive pump
irrigation at an earlier date if a cheap fuel,
such as natural gas, became available. Of
interest in this regard is the recent leasing
by oil producers of large areas in north-
eastern Colorado.

Irrigation development in large areas in
the region cannot be condemned or endorsed
categorically without detailed ground-water
studies. The lenticular character and the
wide range in the permeability of the water-
bearing beds in the Ogallala formation and
the narrowness of the underlying Tertiary
stream channels make it possible to obtain
wells of high yields close to those of much
lower yields. For these reasons, local lines
of test holes should be drilled before the
site of an irrigation well is selected. In-
asmuch as the braided Tertiary streams that
laid down the sand and gravel of the Ogallala
formation generally flowed from the Rocky
Mountains in the same direction as the pres-
ent-day streams, it seems advisable to test
drill as nearly as possible at right angles
to their courses--that is, in north-south or

northeast-southwest lines--in order to locate

the more permesble water-bearing meterials.

Additional irrigation wells almost cer-
tainly will be drilled southeast of Holyoke
in the Frenchman Creek basin. (See pl. 1.)
The water table is comparatively shallow and
the average yield of all the pumped wells is
more than 1,000 gpm. The depth to the water
table gradually increases from approximately
50 feet in the Frenchman Creek valley to more
than 200 feet in southern Sedgwick County;
therefore, the water table in the area south
of Amherst probably is about 125 feet below
the surface. The high average specific
capacity of wells in Phillips County indicates

that pumping water for irrigation probably
would be profitable in that area. (See table
1.) Irrigation by flooding methods is feasi-
ble in this area as the land is relatively
level and the soil is less sandy than else-
where in the region.

The yield of well B6~50-llhda in Logan
County is reported to be 600 gpm and the draw-
down is reported to be 6 feet; if these fig-
ures are correct, then the specific capacity
of this well is 100 gpm per foot of drawdown.
The static water level in this well is about
53 feet below the land surface. Little in-

- formation has been obtained for the area be-

tween this well and those southeast of
Holyoke, but conditions for using water from
wells for irrigation can be assumed to be
reasonably favorable in parts of this area.

Irrigation by sprinkling probably will in-
crease slowly in the area of dune sand south
of Holyoke and north of Wray, particularly in
areas of mature dunes where soils are more
completely developed. The water table is
shallow and the aquifer is moderately perme-
able, as indicated by data for well B5-43-
2hab, which reportedly yields 1,650 gpm with
a drawdown of 19 feet.

From the dune-sand area westward to the
limits of the Kansas River basin, the increase
of irrigation probably will be slow. Much of
the area is sandy and irrigation by sprinkler
systems generally would be required. The
water table in this area is reported to be
deep.

More irrigation may be done in the valley
of the North Fork of the Republican River
both east and west of Wray if both surface
water from the river and ground water from
the alluvium and from the Ogallala formation
are utilized. Well B2-42-2cc east of Wray
yields 750 gpm with a drawdown of 18 Feet;
there, however, the Pierre shale lies at a
depth of only 65 feet.

Very little irrigating has occurred in the
large area that extends southward from U. S.
Highway 34 to the Arikaree Valley. Inasmuch
as the area is sandy, future development, if

- any, will be slow and of necessity mostly by

sprinkler systems. There also the water table
is reported to be generally deep.



The greatest use of wells for irrigation
has been in the Arikaree valley in the vi-
cinity of Cope. More wells utilizing ground
water from both the alluvium of the Arikaree
River and from the Ogallala formation could
be developed there. In the western part of
the Arikaree River basin north of Genoa,
Bovina, and Arriba, irrigation by ground
water from the alluvium may be developed.
Although the water is considered hard by the
local residents, it probably is suitable for
irrigation. The water table on the tributary
divides, however, is deep, and it is doubtful
whether water from the Ogallala formation
will be used for irrigation in that area.

From Cope northwestward to Anton, farmers
have difficulty in obtaining sufficient water
for stock wells. The top of the Pierre shale
is reported to be near the surface and the
zone of saturation above it, where present,
is very thin.

East of Cope, near Joes and Kirk, the
wvater table is about 100 feet below the sur-
face, and the yield from wells in the area
ranges from 344 gpm to 1,350 gpm. The average
yield is 726 gpm, and the average drawdown is
24 feet. Many irrigation wells probably will
be developed in this area. Farther east,
north of Idalia, the water table is more than
200 feet below the land surface; however, the
large yield of the wells and the good soil
have encouraged the construction of a few
irrigation wells.

Northeast of Cope along the Arikaree valley
to the Kansas State line, irrigation from
wells possibly could be increased extensively.
The Ogallala formation yields water to wells
at shallow depths in this area, and, where
the Ogallala is thin, water for irrigation
probably could be obtained from wells in the
alluvium.

Irrigation wells are now widely scattered
along the South Fork of the Republican River.
More wells probably could be drilled between
the existing ones and could be pumped with-
out excessive lowering of water levels.

The conditions for development of irriga-
tion from wells in the Landsman Creek valley
are similar to those in the Arikaree valley
northeast of Cope.
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More irrigation wells could be installed
in the area of the North Fork of the Smoky
Hill River southeast of Burlington, as well
as in the area south of Burlington in the
basins of Sand and Beaver Creeks. The depth
to water in an observation well 0.5 mile.
west of Burlington is 170 feet; it is about
120 feet in the valley of Beaver Creek and
about 90 feet in the valley of Sand Creek.
(See pl. 3.) The water table is shallow in
T. 10 S., Rs. 42 and 43 W., and in the
southern part of R. 44 W.,, and for this rea-
son development of ground water for irriga-
tion in these areas is very likely. Likewise,
T. 9 S., R. 42 W. appears to be a favorable
area for development of irrigation. The
depth to the water table is progressively
greater from R. 44 W. to R. 47 W. About the
only other area where the water table is
shallow is in the valley of Spring Creek near
Vona.

Farther south from Burlington, the develop-
ment of irrigation probably will be slow and
will be restricted mainly to irrigation from
wells in the alluvium of the South Fork of
the Smoky Hill River and its tributaries.

The depth to water below the topographic
divides in this area appears to be too great
for the economical development of the ground
water for irrigation at the present time.
Little information about ground water was
obtained in large areas in the region because
field data were collected only in those areas
where some irrigation by pumping has already
begun. Possibly some of these relatively un-
explored areas may ultimately be developed.

Widespread irrigation is unlikely in the
extensive areas of dune sand because the soil
is poorly developed and the slopes are steep.
Irrigation is unlikely also near the periphery
of the outcrop of the Ogallala formation be-
cause the zone of saturation in the formation
is too thin.

Municipal water supplies

Sixteen municipalities in the region ob-
tain their public water supplies from wells.
All except Wray, which obtains water from the
alluvium or terrace deposits (or both) of the
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North Fork of the Republican River, obtain
water from the Ogallala formation.

Akron

Akron is supplied by 5 wells (B2-52-17cb,
-17ce, 3-52-8aa, -8bd, and -17da) that range
in depth from 41.5 to 170 feet; the static
water level in these wells ranges in depth
from 13.6 to 110 feet, and the yields range
from 35 to 1,000 gpm. All the wells are
equipped with electrically driven turbine
pumps. A ground-level reservoir at the north-
west edge of town has a capacity of 1,000,000
gallons, and an elevated tank on the highway
1 block east of Main Street has a capacity of
100,000 gallons. Water is pumped to the reser-
voirs and mains by the well pumps. The water
is chlorinated and an estimated 260,000
gallons is consumed daily.

Arriba

Arriba is supplied from 2 wells, C9-53-
12aal and -12aa2, which are equipped with
electrically driven turbine pumps. The wells
are about 85 feet deep and the depth to water
is about 70 feet. Well C9-53-12aal pumps
about 39 gpm and well C9-53-12aa2 pumps about
49 gpm. The pneumatic reservoir has a ca-
pacity of 18,000 gallons. An estimated 23,600
gallons of water is consumed daily.

Bethune

Bethune is supplied from 1 well, C8-45-
3hcc, which is equipped with an electrically
driven turbine pump. The well is 230 feet
deep, the depth to water is 162 feet, and the
yield is reported to be 125 gpm. Storage is
provided by an 11,500-gallon elevated tank.
The water is pumped directly into the mains.
The average daily consumption is reported to
be 3,300 gallons.

Burlington

Burlington is supplied from 3 wells: C8-
44 -36cd at the corner of 15th Street and U. S.
Highway 24, C8-44-36db at the corner of 1lhth
and Railroad Streets, and C8-44-36dd at the
corner of 10th Street and Lowell Avenue. All
wells are equipped with electrically driven
turbine pumps. The wells range in depth from
230 to 350 feet and the depth to water in all
wells is reported to be 150 feet. The yield
of the wells ranges from 300 to 500 gpm.
Storage is provided by a 50,000-gallon ele-
vated tank on the north side of town. All
wells pump directly into the mains. The
average daily consumption is reported to be
300,000 gallons.

Cheyenne Wells

Cheyenne Wells is supplied from 3 wells
(C14-44-204c1, -20dc2, and -20dc3) in the
southern part of town. Each well is equipped
with an electrically driven turbine pump.

The wells range -in depth from 265 to 365 feet
and the static water level is about 250 feet
below land surface. The yield of well Clh-
44-20del is not known; the yield of wells
C14-44-20dc2 and -20dc3 are reported to be
300 gpm and 200 gpm, respectively. An ele-
vated tank northwest of town provides storage
for 85,000 gallons. Although the water
apparently is of good quality, chlorine is
used for precautionary sanitation. Sand,
wvhich sometimes is pumped with the water,
damages the water meters. The average daily
water consumption is reported to be 264,000
gallons.

Eckley

Eckley is supplied from 1 well (B2-46-
26bc) which is 317 feet deep, in which the
static water level is 45 feet below the land
surface and the yield is 200 gpm. The well
is equipped with an electrically driven turbine



pump. Storage is provided by an elevated
tank that has a capacity of 50,000 gallons.
Water is pumped directly into the mains. The
average daily consumption is 20,000 gallons.

Flagler

Flagler is supplied from 2 wells (C9-51~-
2ac and -2bd) that are equipped with elec-
trically driven turbine pumps. The depth of
the wells is about 100 feet. The water level
in well C9-51-2ac is about 92 feet and the
water level in the other well is about 63
feet below the land surface. Well €9-51-2ac
is reported to yield about 100 gpm and well
C9-51-2bd about 220 gpm. A 100,000-gallon
elevated tank near the high school is used
for storage. The water is pumped directly
into the mains. The average daily consump-
tion is estimated to be 83,000 gallons.

Fleming

Fleming is supplied by 3 wells. Well BS-
49-9adl at the elevated storage tank is 165
feet deep, is equipped with an electrically
powered cylinder pump, and yields approxi-
mately 12 gpm. It is used only in the summer
during periods of water shortage. Well B8-
4k9-9ad2 is 200 feet deep and the static water
level is about 125 feet below land surface.
This well is equipped with an electrically
driven turbine pump and yields 22 gpm. Well
B8-49-10bb is also 200 feet deep, has an
electrically driven turbine pump, and yields
50 gpm. Storage is provided by a 50,000~
gallon elevated tank west of town. The water
is pumped directly into the mains. A reported
33,000 gallons is consumed daily.

Genoa

Genoa is supplied by springs that issue at
the contact of the Ogallala formation with the
underlying Pierre shale southeast of town.
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The yield of approximately 10 gpm is collected
in a concrete reservoir and thence is pumped
to the town.

Haxtun

Haxtun is supplied from 2 wells. Well BS-
47-21cc, at the power plant, is 233 feet
deep. The static water leyel in this well is
150 feet below the land surface and the yield
of the well is 565 gpm. Well B8-47-29aa is
near the railroad and is 225 feet deep. The
static water level is 142 feet below the land
surface and the well yields 500 gpm. Both
wells are equipped with electrically driven
turbine pumps. Storage is provided at the
power plant by an elevated tank. The water
is pumped both directly into the mains and
into the storage tank. No data on the con-
sumption were obtainable.

Holyoke

Holyoke is supplied from 2 wells, well B7-
43-17bc at the city park and well B7-hkh-Tad
at the power plant. The depth of well B7-43
-1Tbc is 265 feét, the static water level is
139 feet below land surface, and the yield is
625 gpm. Well B7-4h-734 is 223 feet deep,
the static water level is 129 feet below the
land surface, and the yield is 500 gpm. Both
wells are equipped with electrically driven
turbine pumps. Storage is provided by an
85,000-gallon standpipe in the city park.

The water is pumped directly into the mains.

Otis

Otis is supplied from 1 well (B2-50-9dd),
which is 233 feet deep and at the west end of
town. The static water level in the well is
220 feet below the land surface and the yield
is 300 gpm. The well is equipped with an
electrically driven turbine pump. Storage is
provided by a surface reservoir at the water
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works and an elevated tank at the city hall;
the combined storage capacity is 105,000
gallons. The water is pumped directly into
the mains and into the surface reservoir.
The average daily consumption is 70,000 gal-
lons.

Seibert

Seibert is supplied from 3 wells. Wells
€9-49-3bcl and -3bd are equipped with elec-
trically driven cylinder pumps and well C9-
49-3bc2 is equipped with an electrically
driven turbine pump. The depth of the wells
is about 150 feet, and the water level in
the wells is about 140 feet below the land
surface. Wells C9-49-3bcl, -3bc2, and -3bd
are reported to yield about 300 gpm, 600 gpm,
and 125 gpm, respectively. Storage is pro-
vided by a 50,000-gallon standpipe northeast
of town. The water is pumped directly into
the mains and chlorine is used as a safe-
guard. The average daily consumption is
about 30,000 gallons.

Stratton

Stratton is supplied from 3 wells. Wells
C8-47-36cal and -36ca2 were drilled in 1922
and are 30 feet apart; well C9-49-1ba was
drilled in 1949. All are equipped with
electrically driven turbine pumps. The depth
of well C9-LT7-1ba was reported to be about
230 feet, the water level slightly more than
150 feet, and the yield about 500 gpm. Com-
parative data for the other wells were un-
obtainable. The water is stored in a 50,000~
gallon elevated tank. The older wells pump
into the tank, and the newer well pumps di-
rectly into the mains. The average daily
consumption is reported to be 26,000 gallons.

Vona

Vona is supplied from 2 wells (C9-49-2bbl
and -2bb2) that are equipped with wind-
operated cylinder pumps, and from 1 well
(C9-4B-2bb3) that is equipped with an elec-
trically driven turbine pump, which is used

when the wind is not blowing sufficiently for
the pumps on the other wells to operate.

Well C9-48-2bb3 is 80 feet déep, and the
static water level in the well is 60 feet be-
low the land surface. The yield is reported
to be 300 gpm. Generally, the water is
pumped directly into the mains; however, a
tank is used for storage. The average daily
consumption is reported to be 10,800 gallons.

Wray

Wray is supplied by 5 wells (Bl-43-6bc,
-6bdl, -6bd2, -6bd3, and -6bdlk). The wells
are about 75 feet deep, the static water
level in the wells is about 60 feet below
the land surface, and the yields range from
97 to 250 gpm. The wells are equipped with
electrically driven turbine pumps. Storage
is provided by a cemented dug pit south of
town, which has a capacity of 300,000 gallons.

Yuma

Yuma is supplied from 2 wells in the north-
western part of town. Both wells are about
315 feet deep, and the static water level in
the wells is about 180 feet below land sur- -
face. Well B2-48-22acl yields 300 gpm, and-
well B2-48-22ac2 yields 500 gpm. Both are
equipped with electrically driven turbine
pumps. Storage is provided by a surface
reservoir northwest of town and a tank south
of town; the combined storage capacity is
200,000 gallons. An average of 400,000
gallons of water is used daily.

OBSERVATION WELLS

Fluctuations of the water level in wells
reflect the changes of the amount of ground
water in storage. The principal sources of
recharge to the ground-water reservoirs in
this region are precipitation that reaches
the water table by downward percolation and
influent seepage from streams, especially in
times of flood. Ground water is discharged
from storage by effluent seepage into streams;
by evaporation and transpiration, particularly



where the water table is near the surface; by
the flow of water from springs; by pumping
from wells; and by subsurface flow out of the
region. X

Twenty-two wells in the region were se-
lected for use in water-level observations.
Most of these wells are in the areas of the
greatest concentration of irrigation wells.
Ten of the observation wells are abandoned
stock or domestic wells, one is & stock well,
and the remainder are irrigation wells.
Monthly measurements of the water level have
been made, but the measurements to date
(1951) indicate no significant trend on a
regional scale. Pertinent data for all ob-
servation wells are listed in table 2. The
location of the wells is shown on plate 1.

CONCLUSIONS

The ground-water resources have not been
fully developed in any part of the Kansas
River basin in Colorado. Little intensive
irrigation is practiced in the region; most
irrigation water is used to supplement rain-
fall, and it is used only at a few critical
times during the growing season. More pump-
ing plants could be installed and operated in
the present areas of irrigation concentration
without excessive lowering of ground-water
levels. However, as much information as
possible on ground-water conditions should
be collected while irrigetion in the region
is being developed, so as to provide a basis
for orderly development.

In order to determine the perennial yield
of ground water in the region, a detailed
ground-water investigation would be needed.

A water-table contour map-should be prepared
for at least the major stream valleys; water-
level measurements should be continued in-
definitely; the geology should be mapped;
maps showing the depth to water and the
saturated thickness should be prepared; pump-
ing tests should be made in order to deter-
mine the transmissibility and storage
coefficients of the aquifers; and the effect
of pumping on stream flow should be deter-
mined. A program of test drilling would be
necessary in those areas where little or no
information on subsurface conditions is
available. A detailed appraisal of ground-
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water conditions in the relatively unproved
areas would be particularly essential. For
example, in many places in the area of dune
sand north of Wray the soil is maturely de-
veloped, but the depth to water and the
thickness of water-bearing materials are un-
known .
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RECORDS OF WELLS

Deta recorded at the time the wells were
visited are tabulated in the following table.
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LOGS OF TEST HOLES, SEISMOGRAPH SHOT HOLES,
AND WELLS

The logs of 329 test holes, seismograph -
shot holes, and wells are presented in nu-
merical order within counties on the follow-

ing pages.

Well B8-47-2%aa, a public-supply well for
Haxtun, was drilled by L. L. Canfield in
1948; the log of the well cuttings was pre-
pared by J. A. Tavelli of the U. S. Geologi-
cal Survey. All of the other logs are
drillers' logs. The logs of seismograph
shot holes are of questionable value in sub-
dividing lithologic units; their principal
value is that they record where the top of
the Pierre shale was reached.

The term "caliche" is substituted for
"magnesia", "magnesia rock", "gyp rock",
"lime", and "limestone", which are terms used

by the drillers to describe certain calcareous

beds. The term "sandstone” is used here as

a substitute for the drillers' terms "sand-
stone", "sand rock", and "sandyrock"; the
term "sandstone" is used variously for all
sandy rocks from hard "mortar beds" to fairly
well compacted or cemented sand. Formational
names have been added to the drillers' logs.

Table 2.--Logs of test holes, seismograph
shot holes,; and wells

Cheyenne County

Thickness Depth
(feet) (feet)

Ccl2-hk2-1kaq

‘Soil, sandy...eecreseee .. 5 5
Ogallala formation:
Sand, containing clay

breaks....... Ceereeean 60 65
ROCK.eroeroueannns veeee 3 68
Sand, interbedded with

clay...... Ceeeiiareaa. 78 146
Sand (water)..... eeaan 4 150

Pierre shale:
Shale, blue....oevuuven “ee 150

Table 2.--Logs of test holes, seismograph
shot holes, and wells--Continued

Cheyenne County--Continued

Thickness Depth
(feet) (feet)

C12-42-22. (South half of section)

SOil.iieeeiencsaresanenne 15 15

Ogallala formation:
RoCK.vsosunn Creeseaians 65 80
SANA.cegersacnsosoonnns 6 86
ROCK.vevavenroraensonns LY 130
SBOA.eeeerencoesncnnons 8 138
ROCK:vesesasosnanansnes 27 165
Sand (water)..eeveeees. 10 175

Pierre shale: .
Shale...eveeenavecncenns ves 175

Ci2-44-6. (West half of section)

Ogallala formation:
Clay with some streaks

Of 88NAccctesssconsans 140 140
Soapstone, fairly soft. 10 150
Gravel (water)......... 8 158

Pierre shale:
Shale..oceseoesconccnns e 158

C13-42-6bc. Drilled by John Snyder, 1949

SO01leeeeeeaneacerecnnnnas 8 8
Soil, s8nAY.cccveccencsns T 15
Ogallala formation:
Clay and sand..cccoees. 15 30
Sand, good (water)..... 18 48
Clay and gravel........ 22 T0
Gravel (water)......... 10 80
5aNndstone..cooaseanancns 2 82
C13-43-2ha
1S 1o b I P PPN 4 4

Ogallala formation:
Sand, alternating with

ClBY . cuernsnsnanenaans 196 200
ROCK. v enasvsnnen cheaens 2 202
Sand, alternating with

clay..... eeerereeans . 66 268
Sand {water).......c... 2 270

Pierre shale:
Shale, blue..cceeenenns ces 270




Table 2.--Logs of test holes, seismograph
shot holes, and wells--Continued

Cheyenne County--Continued
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Table 2.--Logs of test holes, seismograph
shot holes, and wells--Continued

Cheyenne County--Continued

Thickness | Depth Thickness | Depth
(feet) (feet) (feet) {feet)
C14-42-30a C14-44-20d4c2. Drilled by Jack Doty, 1949
Ogallala formation: Soil.eeveenennn ceeeen e 15 15
Clay.e.... Ceteeeeenan . 8o 80 Ogallala formation:
Sand and gravel........ 125 205 Clay, sandy...ceeeeeens 10 25
Gravel (water)...... v 39 24h ClBYeeeoseosvocsonnons . 10 35
Pierre shale: Clay, firm, sticky..... 10 L5
Shale, Dlu€..eevesooass 1 245 Clay.eeeeeses Ceieeeeans 5 50
Clay, sandy...oeevesess 5 55
Clh-h3-12b BANA . e errneonnnnnnnnnn 15 70
Ogallala formation: Clay, sandy..ceeesosss 15 85
ClaY . evrenneneannenns 30 115
Sand and clay...cccen.. (?) (?)
Clay, sandy..... eserece 5 120
Gravel, COATS€..cvvssnn (?) 240 o 1 135
Gravel (water)......... 10 250 I ARRRREEAR Trerrere >
Pierre shale: Clay, sandy..ceeeeecenss 20 lzg
Clay.eeeeeeeeeaninnnans 5 1
Shale, blue..... veseenn 2
<, Drue 20 SANA. e rernnnnnnnns e 15 175
Clh-44-20ad. Drilled by Allied Wells Co. Sand and clay.......... 20 195
CLAY e eeerarnenuncnnnns 15 210
Ogallala formation: Sand and clay....cooa.. 5 215
Clay, sandy............ 9 9 Gravel, COBIS€......... 24 239
Sand...ceeiinioieenenn. 16 25 Sand...eoceeveces ceesens 6 24s
Clay, sandy...co.c .. . 13 38 Gravel..... e, e 30 275
Sand and rock.......... 80 118 SANA. e e eereranenanannns 85 360
Clay...... e, .. 1 132
Caliche......... ceenaan 7 139 C1k-44-20dc3. Drilled by Otis Shuck, 1946
Clay and sand..c..eee.. 11 150 1 10
Send and caliche, hard. 8 158 So0il, sandy...... ceeseees 0
Caliche, hard...... .. 9 167 Ogallala: formation:
ClaY e reeenenannensnnnn 18 185 Clay, sandy........ e 10 20
Clay, S80AY..nrreenn... 33 218 Clay and caliche....... Lo 60
LAY e e eernnnnnns . 14 232 Sand and clay.e.eeeans. Lo 100
) SaNd, COBISEE..cennnen.. 7 239 Sand, fine.......e00unn 20 120
Clay.,..... RO o 5 ol Y S e 10 30
SBNA.eernnrnnnn. e 8 252 Send, coarse, and
Pierre shale: gravel..ceeieeeacecnns 10 140
Shale 63 315 Sand and gravel..... e 10 150
Rock. v vmn ... e, > 317 Sand, fine...cccovacens 30 180
ShB1€.erereeeenesarnnnn 3 320 Sand, medium....... e 10 190
Rock and shale......... 25 345 Rock, hard, and gravel. 10 200
Clay ........ et 19 36L|' RocKkiveveveoansnn oo aee 10 210
Shale. i e . o0 386 Clay and rock......o... 10 220
Shale, hard..... e, 6 392 ROCK:evoveanenconas [N 10 230
ClaY e erenenrnenennns .. 8 400 Send, compact; gravel,
S P 100 500 and rocK.eceescecccens 10 2ho
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Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Cheyenne County--Continued

Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Thickness | Depth Thickness Depth
(feet) (feet) (feet) (feet)
C1k -44-20dc3-~Continued C6-45-3ab~-Continued
Ogallala formation--Con. Alluvium(?)--Con.
ClY.uenrnerornnnrannns 5 2k5 CALIiCHE . ererernenananns 5 37
Clay, soft..ccecenennns 10 255 Caliche, hard..coeuo... 3.5 hko.s
Sand (water)........... 15 270 Gravel, COBISE...ceess. 15.5 56
Clay..... ceeeens cieaes 10 280 Ogallala formetion(?):
Sand (water)........... 10 290 CAliChe . verenrerennnnns 2.5 58.5
Sand, fine.....ceveveen 10 300 Clay, yellow...eeeueunn 1.5 60
Sand, fine, containing Caliche, hard......... . 2 62
SOME Clay.eeiusrneanens 30 330 Clay, yelloW.eeoossoann 1 63
Clay, compact..... ceeee 5 335 Gravel, coarse, very
sand, good (water)..... 10 345 100S€.vasassnssaccnans 16 79
Plerre shale: Clayeeereeossroaeaneans 5 8k
Shale, yellow and Gravel, coarse, very
BreeN.ceeerencncecncns 10 355 100SE . useecscsnsasonns 2 86
Clay..... cessesesannas T 93
C15-42-25¢ Gravel.eeeeeasessens ees 8 101
Ogallala formation: Pierre shale(?):
Clay, containing a SBBLE...uureeranrneanns .o | 1
little sand..veeveense 175 175
Quicksand, very wet.... 1 176 C6-46-27da. Drilled by K. G. Wilcox, 1950
Clay.oeeeiosionacnnnns . 29 205 S01lerrunnnnncnancncanses 9 9
Sand, fine (water)..... 5 210 Alluvium:
Pierre shale: Gravel, loose...... vens 5 14
Shale, blue........ e . 210 Clay, white..eevueunnn . L 18
Gravel . ceeereeececarons 14 32
C15-kL-5 Gravel, coarse, very
Soil... ... cecessennranse ) 4 loose..iierenacnennnnns 8 ko
Ogallala formation: Ogallala formation:
Caliche..eeuernennnns .. 2 6 Clay, yellow....e.ceon. 3 43
Clay, sandy..ceeeeeesnn. 209 215 Clay, sandy.....eceveee 9 52
Quicksand.......... cees L5 260 Sand, fine, compact.... 13 65
ROCK.tvusvereonnnnnanans 5 265 Conglomerate, soft..... 8 73
Gravel, coarse (water). 5 270 Gravel, coarse, loose.. e 5
Pierre shale: Clay.......... ......... 5 80
Shale, blu€....v.... .es . 270 Sand, fine.......... 3 83
Gravel, 100S€.uceccasne 10 93
Kit Carson County Clay.coen.. [N 1 9k
Pierre shale(?):
Shale.ceerrenneeonnonns 2 96
Thickness Depth
(feet) (feet) 06-50-6bb
C6-45-3ab. Drilled. by K. G. Wilcox, 1948 Ogallala formation:
8011, clayey.eeeeeeoeonns 17 17 Clay.eeeaass ceeerteeasen ko Lo
Alluvium(?): Gravel and sand........ 50 90
Clay, containing strips (No sample)....... eenn 10 100
of gravel..... REEEE . 3 20 1T DR ko 1ko
Gravel, COBIS€........ 12 32 Clay, yelloW.eeeorerasn 25 165
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Table 2.--Logs of test holes, seismograph Table 2.--Logs of test holes, seismograph
shot holes, and wells--Continued shot holes, and wells--Continued
Kit Carson County--Continued Kit Carson County--Continued
Thickness | Depth Thickness | Depth
(feet) (feet) (feet) (feet)
C6-50-6bb--Continued C6-51-6bb
Pierre shale: Ogallala formation:
Shale, blue..vesvasvnes 5 170 Clay.viennennnes e ko Lo
Gravel and sand........ 50 90
C6-50-29cc. Drilled by Ben Hasz, 1948 Caliche..vovevrearanns 10 100
SaNnd.veeeceacess N ho 140
S0il.eeuenecconcrennncans 8 8
Clay, yellow...ceuennuns 15 155

Ogallala formation:

Sand, containing strips Pierre shale:
of caliche...u.uses... 123 131 Shale, blue..... e 2 160
Caliche, containing . c7-42-154dd
strips of sand........ 10 1k
Sand, 1l00S€.eeevrvenns . 5 146 Siltesecacencannes ceeanes 10 10
Caliche and sand....... 1 17 Ogallala formation:
Sand, 100S€..serveennn. 2 149 Clay, Sandy..ceseceecss 50 60
Clay, sandy.secccecsens 3 152 Gravel..ovseresoesenns 60 120
Gravel, 1l0OS€..csennsan 8 160 Sand, containing small
Clay, yelloW.eeeuuouaas T 167 breaks of caliche..... 80 200
Pierre shale(?): ’ Sand, with streaks of
ShBle.veuarenss ceernens ces 167 clay.ceess. Ceresanannn 110 310
Pierre shale:
C6-50-30bd. Drilled by Ben Hasz, 1948 Shale, blue...eeeenens 10 320
Soil.ivevenncecene cresenns L b C7-43-16dd
Ogallala formation:
TS0 2Y: P I 21 25 Silteeeeeennennns R 10 10
Clay, sandy, and sand- Ogallala formation:
stone...cevene.. e 22 b7 Clay, sandy....... cenee 50 60
Sand, with some cali- Gravel.eeeeeeeensnn vees Lo 100
che..ovvenennn. Ceesienns 17 64 Gravel, with small
Sand, caliche, and breaks of caliche..... 180 280
ClBY.eereieneennsnnnns 23 87 Sand and clay...cecese.. 22 302
Caliche and clay....... 18 105 Pierre shale:
Clay, sandy, and cali- Shale, blue..... eseaan 8 310
Che.isrveeraneennosnsans . T 112
Sand, with some clay... 15 127 C7-hh-16d

Clay, sandy, and cali-
che; contains some
sandstone...ceeeev.. . 25 152

Ogeallala formation:
Sand and streaks of

X : gravel and caliche.... 195 195

Sand, tight, and cali- Clay, yelloW..eevssn.. 10 205
cih e, 5 127 Pierre shale:

BYeorvrnernrtanennes 10 167 Shale, BlUE.vs..nn.. .. 15 220

Sand, fairly loose,

containing strips of C7-4h-31cc. Altitude, 4,157 feet

clay.eeerecnann. cerean 21 188
Sand, 100S€...viue.cnn. 10 198 Ogallala formation:
Clay, yelloW..eeeoeenn.. 8 206 Clay.oeeesrencse cereans 20 20
Pierre shale(?): Gravel.......... ceriees 30 50
Shale..ivieesennannnnn. oo 206 Clay and caliche....... 140 190

Gravel..veeec.s ceceenes 75 265
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Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Thickness Depth
(feet) (feet)
C7-4k-31cc--Continued
Pierre shale:
Shale, blue.......... .- 5 270
C7-45-21aa
Ogallala formation:
Clay and caliche....... 140 1ko
Clay, caliche, and
breaks of marl........ 175 315
Pierre shale:
Shale, blue..iceeeersnn 15 330
C7-45-29ac. Drilled by K. G. Wilcox, 1950
S01leeuerenrnnnnenennnnns 52 52
Ogallala formation:
Caliche, hard, blocky.. 2 54
Caliche, compact, and

strips of clay........ 38 92
Gravel, fine, compact.. 2 9L
Gravel, coarse, very

COMPACt.eeanancenas cees 2 96
Gravel, very coarse,

and hard blocky cali-

Che.vvineieeeernnaann 3 99
Caliche and sandy com-

pact claye.ceeeannnn ‘o 1 100
Caliche, soft, and

strips of sand...... .o 7 107
Caliche, hard.......... L 111
Caliche, blocky, and

very coarse gravel.... 12 123
Clay.oeeneenns cesesanes b 127
Gravel, coarse, com-

PACE . s eeevenanaasaaean 9 136
Gravel, COBrs€......... T 143
Sandstone...c.eceeecacss 7 150
ClBY.vuiionoencocronnnse T 157
Caliche.uveverenecnneans 3 160
Gravel, coarse, loose,

and soft clay......... 11 171
Clay and very coarse

Eravel . veceeeeensnnnee 8 179
Caliche and very coarse

Eravel.cvececeanns .o 7 186
Clay, sandy..ecoeseees . 6 192
Clay.eeveeeeenennnes . 3 195
Caliche, hard.......... 3 198
Clay, sandy..eceeeeeeas 2 200

Table 2.--Logs of test holes, seismograph

shot holes, and wells~-Continued

Kit Carson County--Continued

Thickness Depth
(feet) (feet)
C7-45-29ac--Continued
Ogallala formation--Con.
Gravel and strips of

ClaYeeereooceecenceas . 6 206
Gravel...oeveens ceeeans 3 209
Clay, yellow, and

strips of white clay.. 7 216
Clay, s8ndy.eeeeececoes 16 232
Gravel...... eteeennn .. L 236
Clay, white...ccevunn., 6 242
Gravel, COBTS€...cuv.n. 2 2Ly
SANA.ceesascreananas vee 10 25k
Gravel, very coarse,

and sand...... seccenns 1 255
Gravel and cla¥...e.ev. 5 260
Gravel, very coarse,

and sand....... eeeane 18 278
Gravel and cle&¥..ceeens. 3 281
Conglomerate, hard,

DLOCKY e eoeenensansnnns 1 282
Clay, white...cvivennnn 3 285
Gravel, fine, loose.... 3 288
Clay, sandy.eceececeecss 1 289
SBNA.ecaecrasans PN T 296
ClaY.cecoeoncnsocacanan 6 302
Sand.ececcsccecaces . 5 307
Gravel.iseesosense cenans 3 310

Pierre shale(?):
Shale.vivreeneseeneannn 2 312
C7-46-164d
Ogallala formation:

Clay and caliche, with

small breaks of grav-

€l iiiiiiertrnaanaanan 190 190
Clay, yelloW.eseoeauase 25 215

Pierre shale:
Shale, DlUE . eeevsnnnns 15 230

C7-47-24. (North half of section)
S01liiieeesenscnnacasanns 3 3
Ogallala formation:

Clay and caliche..... .o 165 168

Gravel...... cerieeraens .. 22 190
Pierre shale:

Shale..vecenns Cecetaane 190
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Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Thickness | Depth Thickness | Depth
(feet) (feet) (feet) (feet)
C7-49-31a C8-42-18cc. Altitude, 4,026 feet

Soilicevennnienennninnnns 5 5 Ogallala formation:

Ogallala formation: Clay..... cecsaasasssssa Lo 4o
Clay and caliche..... . 17k 179 Gravel..oveeesnscacanns 120 160
Gravel (water)......... 5 184 Clay and caliche; con-

Pierre shale: tains small breaks of
ShBle.veesreovecnsnnnnn .o 184 gravel.coeeeernenecnas 90 250

Sand...eeeennen eraena- 75 325
C7-51-1laa Pierre sghale:
hal blue...... erenea 15 - 4o

Ogallala formation: Shele, blue > 3
Clay voerensenens ereas 4o 4o
Gravel and S8NA. ... .. 110 150 C8-42-18cd. Altitude, )-I-,OQI-} feet
Clay, yelloW.e.veaosoas 15 165 Ogallala formation:

Pierre shale: Clay sandy..eeee.e seeea 30 30
Shale, blu€.cvevreaanas 5 170 (No sample).coeeesenns 15 45

Sand and gravel........ 155 200

C7-51-21aa SANA. e eenrnnnnnnnonnnns 130 330
Pierre shale:
Ogallala formation:

hale, blue..eeeranan. . 20 0
GrBVEL.eneeennnrennnnns 25 25 Shale, blue 32
S8nd...ocecarnaannnnnn. & 100 08-42-18da. Altitude, 14,008 feet
Calich€.cveeereennnnnne 15 115
Clay, yellow....... caee 15 130 Ogallala formation:

Pierre shale: Clay and caliche; con-

Shale, blUu€..cveeearsns 10 140 teins small breaks of
gravel.ceveeecerrennnn 250 250
C8-42<74d. Altitude, 4,000 feet <Y 1Y: DU 70 320

Ogallala formation: Clay, yelloW.ssseooonnn 15 ' 335
Clay.ceavennnans cieenes 60 60 Pierre shale: .

T R 40 100 Shale, blue....-----:-- 2 340
Clay &nd caliche; con- C8-42-18dc. Altitude, k,015 feet
tains breaks of grav-

€l.ieinencessonnnnnanna 220 320 Ogallala formation:

Clay, gray.cceeeee. e 5 325 Clay.veeeeerasssseanes . 50 50

Pierre shale: Clay and caliche; con-

Shale, blue..oevenennas 15 3ko0 tains breaks of grav-
= cene 200 250
C8-42-18ad. Altitude, 4,011 feet Y Y 60 310
Ogallela formation: Clay, gray..... cnesacen 20 330
Clay, sandy 50 50 Pierre sghale:
, 88NAY.eese.. e
Sand and gravel........ 250 300 Shale, blue..... eeaea. 10 340
Sand, fine....... ceeeen 4o 340
Pierre shale:
Shale, blue.eeeeenranns 20 360
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Table 2.--Logs of test holes, seismograph

shot holes, and wells-~Continued

Kit Carson County--Continued

Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Thickness | Depth Thickness Depth
(feet) (feet) (feet) (feet)
C8-42-20aa. Altitude, 3,985 feet C8-42-20cb. Altitude, 3,999 feet
Ogallale formation: Ogallala formation:
ClBYereerereraernnonans 60 60 Clay, 5a8ndy.eeeeesensn. 50 50
Sand and caliche; con- Sand and gravel........ 150 200
tains streaks of grav- Sand...... eerestsannann 50 250
= i .- 130 190 Shale, gray..o.oeee.. .. 10 260
Clay, containing strips Pierre shale:
of sand..c..eveevecnnn. 90 280 Shale, blue....eeueun.. 20 280

Pierre chale:

Shale, blu€.e.eeennseass 20 300 C8-42-20cc. Altitude, 3,996 feet
C8-42-20ab. Altitude, 3,987 feet Ogallala formation: :
Clay.eoeeennss [N 70 70

Ogallala formation: Gravel.vueerueenanns ees 20 9
Clay, Sandy ............ 55 55 Cl&y and Caliche, with
Sand...oveeunss Ceeieees Ls 100 breaks of Sand........ 160 250
Sand and gravel........ 160 260 Clay, yellow..e...... 15 265
Shale, gray...cceeesens 20 280 Pierre shale:

Pierre shale: , Shale, blue........ “een 15 280
Shale, blue........ ceen 20 300

C8-43-22vb
C8-h2-20ba. Altitude, 3,995 feet
Ogallala formation:

Ogallala formation: Clay, sandy..e.eevo.. . o) Lo
Clay.veereeenaonsnnen . 60 .60 Sand and gravel........ 160 200
Sand and gravel Clay, sandy.ceseceesese 110 310

streakS.eieecessocneces 1’40 200 Pierre shale:
Sande.c.ee.. ss s s s esns e 105 .305 Shale, DlUC e e eevesannos 10 320

Pierre shale:

Shale, blue........ oo -15 320 C8-L44-22bb
C8-L2-20bb. Altitude, 4,011 feet Ogallala formation:
: Clay, sandy...cceee.. N 50 50

Ogallala formation: Clay and caliche....... 200 250
Clay, sandy.seeecesscas 50 50 SANG e e e . 75 325
Sand and gravel........ 280 330 , .

Pierre chale Pierre shale:

e .
: DlUC.eeeerrennns 1 ko
Shale, blue..e.eeeeenns 20 350 Shale, blue 2 3
8-LL-36cd. Drilled b . G. Wilcox, 1948
C8-42-20bc. Altitude, 4,001 feet ¢ 3 v K » 19

Ogallals formation: | S0iliieeerrenneneanan . 5 5
Clay and caliche....... 70 70 Ogallala formation: .
Sand and gravel........ 180 250 Clay, yellow........... 'ii 30
Clay, yelloWw...eevun... 15 265 Caliche, soft.......... 5
: Gravel, containing

Pierre shale: X > 1 6
Shale, blue.eeeeernn... 15 280 strips of hard rock... 2 9

Caliche, hard.......... 4 73
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Table 2.~--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Thickness | Depth Thickness | Depth
(feet) (feet) (feet) (feet)
C8-44-36cd--Continued C8-4h-36db. Dug by Kelly Well Co. Inc.,
Ogallala formation--Con. 1928
Clay, sandy........ vees i 77 Ogallala formation:
Caliche, hard..... ceeen 1 78 Clay, light-colored.... 38 38
Clay, sandy..ccecececass 8 86 Caliche, hard, and
Conglomerate......o.c... 8 9k ClABY.eeossononsansnans 3 by
Gravel, containing Clay.ceeieeiinnnennns .. 15 56
strips of hard rock... 9 103 Sand, cemented, and
Clay, sandy.eeoeees. . 6 109 cobbles of caliche.... 7 63
Gravel....... Cerreanaan 7 116 Sand, sOft..ceveessnns . 30 93
Clay, sandy....... ceenn 6 122 Caliche, hard...... cees 2 95
Conglomerate....oeeuun. 9 131 Sand, cemented....... 6 101
Clay, containing strips Gravel, coarse€....... . 3 10k
of hard rock...c.o ... 11 1h2 Gravel, cemented, and
Caliche, hard, an FOCK.vaeeerieneeoansnns 5 109
ClaY.teoeoenceninannnn 1L 156 Clay and rock......c.... 1 110
Caliche, hard.......... 8 164 Sand, fine...vvvvennnns 3.5 113.5
Gravel, COBTSE..veresss [ 170 Caliche, hard.......... 3.5 117
Rock, hard...... cheeeas L4 17h ClaY.eeeeeenaannans - 1.5 118.5
Clay, sandy, containing Caliche, hard.......... 3.5 122
strips of hard rock... 7 181 Clay.ecocacacseans N 1 123
Conglomerate..... e L 185 SANA. " sceeneescereennns 6 129
Caliche, hard.......... 15 200 Clay, sandy..cceeaceses 1 130
Sand, fine...... heeeee 2 202 Sandstone, hard........ 46 176
Sandstone, hard..... .. 5 207 Caliche, hard......s.... 2 178
Sand, fine........ RN 1 208 Sand, COBPSE...vvesenss 2 180
Sandstone, hard........ 1 209 Sandstone......co.. cees 12 192
Sand, fine...eeeueeaenn 1 210 Rock,. clay, and sand... 8 200
Sandstone, hard........ L 21k Sand and clay...eeesese 2 202
Sandstone, containing Sand and rock.......c.. 2 204
strips of clay and Réck, containing strips
SANA.eerecncnnannanas .. 10 224 of sand (well plugged
Clay, brown.....eeee... 17 241 back to 230 feet)..... 26 230
Clay, containing strips Gravel and clay........ N 234
of sand and rock...... 18 259 Clay.eeeeeens feceaeaaas it 278
Sand, fine....eveveuns . 6 265 Shale...oeeeroenoanenns 15 293
Sand, fine, containing Sand and clay...eosee.. 6 299
strips of clay and Sand, fine, and clay... 23 322
POCK.eveseornenanann . 29 294 Sand and clay...eoeeean 12 33k
Joint clay, brown...... 4 298 “ Sand and gravel........ 1 335
Sand, fine....... Ceeees T 305 Sand and clay.....ceees 6 341
Sand, fine, and strips Pierre shale:
Of Clay.eesevnnnoss eee 16 321 Shale, Dlu€.oeeeeesen.. 5 346
Gravel. . cereeeereneneee 15 336
Joint clay and strips C8-45-3c. Altitude, 4,179 feet
of gravel............. 11 347 Ogallala formation:
Pierre shale: CLAY e nrrerernrnennnnnns 40 140
Shale, blue............ 3 350 Gravel.veveerenenncnans 30 70
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Table 2.--Logs of test holes, seismograph
shot holes, and wells--Continued

Kit Carson County--Continued

Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Thickness | Depth Thickness | Depth
(feet) (feet) (feet) (feet)
C8-U45-3c--Continued C8-45-13cc. Altitude, 4,209 feet
Ogallala formation--Con. Ogallala formation:
Clay and caliche....... 110 180 ClaY.ccenreeeeoronnnans Lo Lo
Gravel..oeveeroerennens Lo 220 Gravel..oreiecsovavanes 50 N0
Clay, yelloWw.eeeoeeeons 10 230 Clay and caliche....... 100 190
Pierre shale: Gravel........ Cesenenns 45 235
Shale, blue..... e 10 240 Clay, yellow....... ceas 10 245
Pierre shale:
C8-45-kpb. Altitude, 4,232 feet Shale, blue...coevsnn. . 5 250
Ogallala formation:
CLaY e e vrnaaeaeneannans 40 %0 C8-45-13d. Altitude, 4,157 feet
Gravel..coveeeenneenenns 30 70 Ogallala formation:
Clay and caliche...... 120 190 Sand..cceeecences ceeeenn 20 20
Gravel...... teseeennans 100 290 Gravel..ceecececnnnsens 30 50
Clay, gray..... ceereas 10 300 Caliche...cve... vasaans T0 120
Pierre shale: Shale, sandy, and grav-
Shale, blue..eeveernass 10 310 L 60 180
Caliche...ccveveeenn .o 40 220
C8-45-5dd. Altitude, 4,170 feet Pierre shale:
Ogallala formation: Shale, blu€....eeenn. .. .. 220
ClBY.eeeeeaennns e %0 %0
Gravel......... ssecesne 40 80 C8-45-14a. Altitude, h’206 feet
Clay and caliche....... 80 160 Ogallala formation:
Gravel..... hieseseeaas Lo 200 ClaY.vvernnnnnnns - Lo 4o
Clay, gray......cocenne 10 210 Gravel..... cereen oo ko 80
Pierre shale: Clay and caliche....... 100 180
Shale, blue............ 10 220 CBLIiChe . e e evenrennasens 55 235
..... eesessenann 2L
Cs-h5—6cc. Altitude, 4,215 feet gi:;flyellow ..... ceesee 12 253
Ogallala formation: Pierre shale:
Sand...... ceecesnsrenan 30 30 Shale, blue..eeeecan. . .e 250
Gravel and sand........ 40 T0
Caliche....... eeeenaes 20 %0 C8-45-15aa. Altitude, 4,175 feet
Shater | 25 | ws  Oelisls fommtion:
Sand and gravel........ 45 190 Clayeececeeecasennns e 5 5
Pierre shale: Gravel..eeeneesassesees 30 35
Shale, DlU€...eeunnnen. ... 190 Clay and caliche; con-
tains breaks of grav-
. el...... teserenetanenes 175 210
08-45-10cc. Altitude, 4,159 feet Clay, yellow....cocnenn 10 220
Silt.ieiineiacennnnss o 30 30 Pierre shale:
Ogallala formation: Shale, blue...oeevn.. s 220
Gravel...cvevenveaens .es 40 70
Sand and streaks of C8-45-15dd. Altitude, 4,219 feet
caliche........f...... 100 170 Ogallala formation:
Shale, gray..... eeeans 15 185
Pierre shale: Clay, sandy..... [ 35 35
Shale, blue.eeeesensnns 15 200 Sand and gravel........ & 100
] Clay, sandy..... ceteene 150 250




Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Thickness Depth
(feet) (feet)
C8-45-154d --Continued
Pierre shale:
Shale, blue....... e 10 260
C8-k5-16cc. Altitude, 4,152 feet
Ogallala formetion:
Gravel....... cecaseaaas 15 15
Clay and caliche, with
breaks of gravel..... . 130 145
Clay, yelloW.eeesssasses 13 158
Pierre shale:
Shale, blue.......... .o 12 170
C8-45-17cc. Altitude, 4,234 feet
Ogallala formation:
ClByY.seeeeeereanearenns 15 15
Gravel.oeeeeeeeeaaaaesns 25 Lo
Clay and caliche....... 120 160
Gravel....... PR .o 50 210
Clay, yellow..eeenensnn 10 220
Pierre shale:
Shale, blue......cevvnn 10 230
C8-45-21cc. Altitude, 4,214 feet
Ogallala formetion:
Sand..cceeesesacencans 30 30
Gravel.cveeeneongernens Lo 70
Caliche...ccvevneeneans 22 g2
Sand..... Ceeeansaaeans 8 100
Gravel.ceeeereceneennns 80 180
Shale..oeieereeravenenns 8 188
Pierre shale:
Shale, blU€..evreeran.. 12 200
C8-hk5-22cc. Altitude, 4,197 feet
Ogallala formation:
5 1 T P 30 30
Gravel and sand........ 20 50
Gravel and caliche..... 30 80
Caliche...... feeesreans 20 100
Gravel and sand........ 75 175
Shale........ creeasen 10 185
Pierre shale:
Shale, blue....veveunns 15 200
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Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Thickness Depth
(feet) (feet)
C8-45-26cc. Altitude, 4,232 feet
Ogallala formation:
SBNA.cevecentscancnnnnn 30 30
Gravel....... cevsesnsas 90 120
Shale, sandy, and grav-
€liternosnnneinnnnnans p 120 240
Pierre shale: L.
Shale, blue...ccveaaens 15 255
C8-45-28cc. Altitude, 4,212 feet
Ogallala formation: '
ClaYeeoeseesasasnaesaase 30 30,
Gravel . veseveerocnanens 30 .60
Clay and caliche....... 80 1ko
Gravel cveeoroersasosens 22 162
ClaY, ErBY.seececcessas 8 170
Pierre shale:
Shale, blue...coveurnne 10 180
C8-45-29bb. Altitude, 4,248 feet
Ogellala formation:
[S7:1 0o I ‘e 20 20
Caliche..ceeerroenenss Lo 60
Gravel...cteesscsassess Lo 100
Gravel; contains cali-
che breaksS.ceeeescesss 130 230
Pierre shale:
Shale, blue.s.uveeens e 10 240
C8-45-34bb. Altitude, 4,245 feet
Ogallala formation:
Clay...... e .. .. 30 30
Gravel ceveearesonsnans 40 T0
Clay and caliche...... 160 230
Pierre shale:
Shale, blue..... P 10 2k4o
C8-45-36c. Altitude, 4,229 feet
Ogallala formetion:
ClBY.ececonsrnnncanaans o) ko
Gravel.oveevnan.n eeaen Lo 8o
Clay and caliche....... 90 170
Gravel.eeeeeennenss cane 65 235
Clay, yellow...-ceeueons 15 250
Pierre shale:
Shale, blue...couvvuenns 10 260
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Table 2.--Logs of test holes, seismograph
shot holes, and wells--Continued

Kit Carson County--Continued

Thickness | Depth
(feet) (feet)
C8-46-1aa. Altitude, 4,247 feet
Ogallala formation:
Clay and sand.......... 45 ks
Sand, containing
streaks of gravel and
CB1iChe . evedrenrnnnnn 155 . 200
Sand..... Cereerasaeaans 75 275
Clay, yellow..eeoeenenn 10 285
Pierre shale:
Shale, blue.....oveuens 15 300
C8-46-1vb. Altitude, 4,284 feet
Ogallale formation: .
Clay and caliche....... 1ko 1k0
Gravel, containing
breaks of clay arnd
caliche..cesvenevonans 155 295
Clay.t BYBY v esas 00 Ceee 10 305
Pierre shale: .
Shale, blUC. eueenasans 5 310
C8-46-3a. Altitude, 4,271 feet
Ogallala formation:
Clay and caliche, with
breaks of gravel...... 230 230
GTAVEL . it eresneoannons ko 270
Clay, yelloW..ceseeoaas 15 285
Pierre shale:
Shale, blue...veiennnns 15 300
C8-46-3bb. Altitude, 4,290 feet
Ogallala formation: .
ClBY.eieeaercencecnans .- 30 30
Clay and caliche, with
breaks of gravel...... 250 280
Clay, yelloW.eeeeeoosn. 10 290
Pierre shale:
Shale, blue........ cees 10 300
C8-k6-1laa. Altitude, 4,277 feet
ClBY eeeeeeessoseeoscncens 35 35
Gravel.ceeeoeesoaancseans 35 T0
Clay and calich€..vesesss 120 190
(No sample).ieececeennnnn 0 280
Clay, gray.ceseeceeccaces 10 290
Pierre shale:
Shale, blue.....cevves. 10 300

Table 2.~-Logs of test holes, seismograph
shot holes, and wells--Continued

Kit Carson County--Continued

Thickness
(feet)

Depth
(feet)

c8-46-13aa.

Altitude, 4,276 feet

Ogallala formation:
Sand and gravel

streaks.ceeeeenns N 90 90
Sand and gravel; con-
tains streaks of cali-
Che.veevecosenvonsanas 110 200
Sand and gravel........ 75 275
Pierre shale:
Shale, blue......cccve . 15 290
C8-46-13bb. Altitude, 4,262 feet
Ogallala formation:
ClBY.vecoesansrossnnnan 28 28
Gravel.eceeeesoonsacnss 32 60
Clay and caliche....... 130 190
Gravel.s..e.ss ceeeeeanes 55 245
Clay, ray.ceeceecess cee 5 250
Pierre shale: )
Shale, blu€.eeeceasss .. 10 260
C8-46-15b. Altitude, 4,306 feet
Ogallala formation:
Clay and caliche....... 150 150
GrAVel..eoeoosocosarans 4s 195
Clay and caliche..... . 55 250
Clay, yelloW...eeeesaes 10 260
Pierre shale:
Shale, blue.s.eieonnass 10 270
C8-46-15c. Altitude, 4,316 feet
Ogallala formation:
Clay, with breaks of
gravel and caliche.... 230 230
SANA. . ceeerseccannaanas 30 260
Pierre shale: :
Shale, blu€..c.cevresess 10 270

C8-46-18dd.

Altitude, 4,355 feet

Ogallala formation:
Clay and caliche, with
breaks of gravel......
Clay, yellow..ceveoeenn
Pierre shale:
Shale, blu€.sceiorneeens

260
10

10

260
270

280
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Table 2.--Logs of test holes, seismograph
shot holes, and wells--Continued

Kit Carson County--Continued

Thickness | Depth Thickness | Depth
(feet) (feet) (feet) (feet)
C8-46-22a. Altitude, 4,287 feet C8-46-2588--Gontinued
Ogallala formation: Pierre shale:
Clay..ceeeneennnn ceeeen 8 8 Shale, blue......... “as 15 230
Gravel.cvessoceccessane 22 30
Clay and caliche....... 150 180 C8-46-25bb. Altitude, 4,323 feet
(No sample).eeeeerennnn 45 225
Clay, yelloW......... 5 230 Ogallala formation:
Pierre shale: Clay.eeeuenennn e Lo 4o
Shale, blue...... e 10 240 Gravel....ovvceniacenss 30 70
Clay and caliche....... 155 225
C8-46-22c. Altitude, 4,337 feet Gravel..... sesevenenane ko 265
Pierre shale:
Ogallala formation: Shale, blUe...vorennsns 15 280
Clay, sandy..oeeeecaen. 60 60
Gravel and sand........ 70 130 C8-46-25c. Altitude, 4,324 feet
Caliche..vieennennuanns 20 150
SANA.+tsrnnaeennanns 80 230 Ogallala formation:
Clay, yellow....... i 10 240 Clay....... RELLEEEEEEE 30 30
Pierre shale: Gravel..eeeereeenns cenn 28 58
Shale, blue......... e 10 250 Clay and caliche, with
breaks of gravel...... 112 170
C8-46-2244. Altitude, )4,325 feet Gravel...oo..n teanennsen 80 250
Clay, ray.ececesncense 10 260
Ogallala formation: Pierre shale:
Clay..ooveernenninnnnn. 60 60 Shale, DlUE.ueeernnss-. 10 270
Gravel..... cesees vesean 30 90
Sand and streaks of C8-46-25dd. Altitude, 4,285 feet
caliche and gravel.... 110 200
SANA.eveuerenaenannan 60 260 Ogallala formation:
Clay, yelloW..o.eeunn.. 10 - 270 Clay.eceonaons cesecnvne 15 15
Pierre shale: Gravel....... Ceeeeeen .. 35 50
Shale, blU€.uesen... .. . 270 Clay and caliche...... 110 160
Gravel..oeeeiennaeeonsn 4o 200
C8-46-2hbb. Altitude, 4,268 feet Clay, Bray.coeesseecnes 15 215
ovallala T tion: Pierre shale:
e ormation: Shale, blue........... , 5 220
Clay.eeveeenns chreanens 20 20
Clay and caliche, with c8446-34b. Altitude, 4,354 feet
breaks of gravel...... 220 240
Pierre shale: Siltereueensnereeeennanns 10 10
Shale, blu€.eo..nnnn.. 10 250 Ogallala formation:
Caliche.ivveeenocrnnnns 20 30
C8-46-25aa. Altitude, 4,248 feet Sand and gravel........ 65 2
Clay, sandy..coeeeeesss 40 135
Ogallala formation: Sand and gravel; con-
Clay..... P Censenen 20 20 taine small breaks of
Gravel.veeeeeceeeenenas 25 45 caliche...o.venne. e 65 200
Clay and caliche....... 115 160 SANA.eereenesonssnsanse 60 260
Gravel..tveveeneeacnnas Lo 200 Pierre shale:
Clay, gray.......... . 15 215 Shale, blu€..eeeueneen. 10 270
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Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Thickness | Depth
(feet) (feet)
C8-46-35bb. Altitude, 4,319 feet
Ogallala formation:
Clay, s8ndy....coeeeusn Lo Lo
Sand and gravel........ 55 95
Sand, with slight
breaks of caliche..... Lo 135
Sand and gravel.v...... 65 200
SaNd. st ieritrotncanns 30 230
Shale, gray...ceeeeeuees 10 2ko
Pierre shale:

Shale, blue..... e 10 250
C8-47-1c
SOil.csenracrenecnnnnns .. 5 5

Ogallala formation:
Clay, caliche, and
Eravel.ceeseeereennnes 102 107
Gravel (water)......... 11 118
Pierre shale:
Shale..veriennnennennss 118
C8-k7-kaa
Ogallala formation:
Clay, with breaks of
gravel...oieernsnaacss 270 270
Clay, yellow...oveuunn. 20 290
Pierre shale:
Shale, blue..v.evee.uus 10 300
C8-47-10aa
Ogallala formation:
Clay coveescensonnann .o 10 10
Gravel.....ieviiinnnnnn 10 20
Clay.eeeeenenn, e 10 30
Sand and streaks of
sandy shale......... .o 90 120
Clay, yellow...oeusuens. 25 145
Pierre chale:
Shale, blue.....cvueun.. 15 160
C8-47-11aa
Ogallala formation:
Clay and breaks of
Bravel. ..o ievenenenen 134 134
Clay, yellow..ooeewnnn. 21 155
Pierre shale:
Shale, blue.......... .o 5 160

Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Thickness Depth
(feet) (feet)
C8-47-1kdd
Ogallala formation:
Clay.evererosnanaronans 30 30
Gravel..iveereeenenenss 10 Lo
Sand...cieeveeecinnns .. 50 90
Gravel and sand........ 30 120
Shale, sandy...... eees 15 135
Clay, yellow...coeeeuonn 23 158
Pierre shale:
Shale, blue....,..couu.. 2 160
C8-47-1Taa
Ogallala formation:
SBNA. ceveensereansvecanns 105 105
Shale, sandy..cceaeesen 15 120
Clay, yelloW..e.veernne 20 140
Shale, gray....ceceesn- 13 153
Pierre shale:
Shale, blue....vevuun.. 7 160
C8-47-194ad
Ogallala formation:
Sand and gravel........ 50 50
Clay and caliche....... 60 110
Clay, yellow..covuiuunn. 23 133
Pierre chale:
Shale, blue........ seee T 140
c8-47-21d4d
Ogallala formation:
Clay and breaks of
gravel..civievernennns 118 118
Clay, yellow....oevn... 1L 132
Pierre shale:
Shale, blue....eeuvenns 9 141
C8-47-26bb
Ogallala formation:
SaNd .. e ievrtecnnneenns 50 50
Shale, sandy.ceeeeeees. 20 70
Sand and gravel....... . 4o 110
Clay, yellow...cveeuens 10 120
Pierre shale:
Shale, blue.......o.vv 10 130
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Table 2.--Logs of test holes, seismograph Table 2.--Logs of test holes, seismograph
shot holes, and wells--Continued shot holes, and wells--Continued
Kit Carson County--Continued Kit Carson County--Continued
Thickness | Depth Thickness | Depth
(feet) (feet) (feet) (feet)
C8-L7-26¢ C8-48-28aa
Ogallale formation: Ogallala formation:
Sand, gravel, and Clay.ieeeenneaneaonnnns 20 20
caliche.vereereeenannns 60 60 Gravel...... cereeesaaans 20 Lo
15U PPN 30 90 Send...... eecsseensanna 70 110
Clay, yellow...eououennn 15 105 Caliche.......... ceneen 10 120
Pierre shale: SaNd.eerececsenanes e 20 140
Shale, blue....ieeeeunnn. 15 120 Clay, yellow..eeuueonn. 20 160
Pierre shale:
C8-47-28cc Shale, blu€...couvunnnn 10 170
Ogallala formation:
e PO 70 70 C8-46-36aa
Gravel....iveeeeenrnnnns 15 85 Ogallala formation:
Sand..cieeeerieincnnnenan 25 110 Sand and gravel........ 55 55
Shale, sandy...coeeceeen. 10 120 Caliche....ccvveneuennn 35 90
Clay, yelloW..vreereo.n. 20 1ko Shale, gray...ce.oeeee. 20 110
Pierre shale: Pierre shale:
Shale, blue....... cerens 10 150 Shale, blue........v... 20 130
C8-47-284d C8-48-36d
Ogallala formation: Ogellala formation:
Clay and sand...... ceenn 120 120 Sand, gravel, and cali-
Clay, yellow..eveeueann. 12 132 CRE it tvenraereennnnnn 8o 80
Pierre shale: Gravel.....ccvieeennnns 10 90
Shale, blue....covvuvenn 9 141 Sand...ecveneeeanaas .o 20 110
Gravel......... Ceeeaaan 10 120
C8-48-2haa S50 11 S 20 140
Ogallala formation: Clay, yellow...... e 20 160
sand and sendy shale....| 109 109 Pierre shale:
Clay, yellow, and gray Shale, blue...... ceeen 10 170
shale...ovivevennenns .. 21 130
Pierre shale: Cc8-49-21aa
Shale, blue...veernnn... 10 140 Ogallala formation:
Clay.eereevncnnnnnonnnan 27 27
Cc8-58-2kd Sand and gravel........ 33 60
Ogallala formation: .Clay, yellow...eeuu.. . 30 90
Sand and sandy shale; Pierre shale:
. Shale, blue.....ceeu.ns 20 110
contains streaks of
caliche...coveeenenennn 60 60
Clay, yelloWw..eeeeenon.. 30 90 C8-50-1aa
Shale, gray..cveessas vee 10 100 Ogallala formation:
Pierre shale: Clay.coerenrennnnns N 20 20
Shale, blue............. 20 120 Oravelcceveencenrannnns 28 48
Clay and caliche....... 52 100
Clay, yellow.. e oenuesn ko 140
Pierre shale:
Shale, blue....cvvveesn 10 150
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Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Thickness Depth
(feet) (feet)
C8-50-6bb
Ogallala formation:
Gravel......vivinnnnnn. 1¢ 10
Clay, yelloWw..eeeeeoans 60 70
Pierre shale:
Shale, blue............ 20 90
C8-50-21aa
Ogallala formation:
Clay.eceevn. . Ceeeaes 40 4o
Gravel.....covvevnnnnnas 5 i5
Shale, yellow..eieuansn 75 120
Pierre shale:
Shale, blue............ 30 150
C8-51-6bb
Ogallala formation:
Clay.eeerinsenoncnsnnns ho 4o
Clay, sandy....c.cooeees. ho 80
Sand and gravel........ 20 100
Sand...eeeneees Ceenes .- 15 115
Clay, yellow...uvveuen- 30 15
Pierre shale:
Shale, blue............ 5 150
C8-51-22bb
Ogallala formation:
Clay oo iernsnnoscanns 10 10
Gravel..eeeereneneennns 50 60
Clay, yellow and gray.. 35 95
Pierre shale:
Shale, blue...o.vvvuens 5 100
C9-42-143dd4. Altitude, 3,993 feet
Ogallala formation:
Clay veeereernnnnnennns 20 20
Gravel .cveeeecinnanaans 60 80
Clay and caliche....... 60 140
Sand and gravel........ 175 315
Pierre shale:
Shale, blue....ocvvunn. 15 33C
C9-42-16dd. Altitude, 4,004 feet
Ogallala formation:
Clay. . evesennncens Ceeeen 20 20
Gravel...eeeeennenn. . 4o 60

Teable 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Thickness Depth
(feet) (feet)
C9-42-16dd--Continued
Ogallala formation--Con.
Clay and caliche; con-
tains breaks of grav-
=3 18¢ 2ho
SBYIA e areecscransconnns 45 285
Pierre shale:
Shale, blue....ceeueenn 15 300
C9-42-19dd. Altitude, 4,064 feet
Ogallala formation:
Clay.ceeeracencnnannans 30 30
Sand and gravel........ 270 300
Clay, yellow.e.eeeennon, 10 310
Pierre shale:
Shale, blue...cevveenn. 10 320
C9-43-8dd. Altitude, 4,099 feet
Ogallala formation:
Clay and caliche; con-
tains breaks of grav-
3 TP 200 200
SANA . e v rerrrnnarnnanans 70 270
Pierre shale:
+ Shale, blue.....ccvvuunn 20 290
C9-43-16ca
Ogallala formation:
ClaY.e cevencnnnsnnenns 50 50
Sand and gravel........ 50 100
(No sample)..cvevnnnnn. 30 130
Gravel and breaks of
caliche...vcvvevnvnnn. T0 200
(No sample}...ceeennn.. 80 280
Pierre shale:
Shale, blue..c.vvuveneen 10 290
C9-43-16dc
Ogallala formation:
Clay.eeeeeenn. Cieee s 4o 4o
Clay and caliche; con-
tains breaks of grav-
€l ieertinnisaranaaann 230 270
Gravel..eeeseceerenenns 20 290
Pierre shale:
Shale, blU€..eeeennnnns 290




Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit_Carson County--Continued
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Teble 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Thickness | Depth Thickness Depth
(feet) (feet) (feet) (feet)
C9-43-17ad. Altitude, 4,086 feet C9-43-20da--Continued
S0il, SANAY . .eeeeeeoanann 25 25 Pierre shale(?):
Ogallala formation: Shale....coeeene chseeea 20 310

Send and gravel........ 185 210

Sand, fine........ ceree 50 260 C9-43-29aa. Altitude, 4,141 feet

Shale, gray...eceueeene 10 270 X
Pierre shale: Ogallala formation:

Shale, blue......ounn.. 20 290 Clay, sandy.....c...c... » 25

Sand and gravel......... 255 310
. Pierre shale:
C9-43-17da. Altitude, 4,082 feet
o3It i Shale, blu€..veuevuennn. 10 320
Ogallala formation:

Gravel.cveeesnnsaeocans 20 20 C9-43-29ad. Altitude, 4,165 feet

Clay and caliche....... 4o 60 Ogallala formation:

Gravel..ieieeevnennenes . 30 90

Clay, sandy«ccceceaaacas 60 60

Clay and caliche; con-

tains breaks of Gravel........ [N 10 70

ns breaks ol grav Clay, SanAY..eeeevenern. 130 200
€leeenn.. e e 130 220
Sand and gravel......... 140 340
Sand.cesenieenecenconnes 30 250 .
Clay, gray 10 260 Pierre shale:
s BrBYeceeieanns .o
Pierre shale: Shale, blue...cieveenens 10 350
Shale, blue............ 20 280 C9-43-29da. Altitude b,168 feet
C9-43~17dd. Altitude, 14,087 feet Ogallala formation:

. Clay, sandy...covceeaes- 50 50
Soil, sandy.............. 25 25 Sand and gravel......... 50 100
Ogallala formation: Send and gravel; con-

3
::ug a;? fravel """" 172 zog tains caliche breaks...| 100 200
ARG, LIS 7 7 S 10 340
Pierre shale: Pierre shale:
Shale, blue............ 20 2% Shale, blue...... e 10 350
C9-h3-20ad. Altitude, 4,097 feet C9-43-32aa. Altitude, 4,153 feet
Soil and clay....oeeuen.. 25 25 ogallala formation:
Ogallala formation:
Clay, sandye-ceeeveaeeaen 50 50
Sand and gravel........ 185 210
. Sand and gravel......... 150 200

Sand, fine......cvvuene 50 260 (No sample) 135 335

Shale, EraY...eeeen.oos 10 270 U0 SBIIDE e
Plerre shale: Pierre shale:

- . ha blue...... . 1 0

Shale, HLUE .. eueennn.. 20 290 Shale, blue > 35

€9-5k3-32ad. Altitude, 4,148 feet
C9-43-20da. Altitude, L4,134 feet r
Ogallala formation: Ogallala formation:
. Clay.eeereoanueecennanns 50 50

Clay and caliche....... 70 T0

Sand and gravel; con-

Gravel..oe.ceernonennns 50 120

tains small breaks of
Clay and caliche; con- R
g caliche and clay....... 230 280
tains breaks of grav-
el 170 290 Sand..ceeeacen. Creaeenee 30 310
.................... Pierre shale:
Shale, blu€....ooveunnn. 50 360
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Table 2.--Logs of test holes, seismograph

Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued shot holes, and wells--Continued
Kit_Carson County--Continued Kit Carson County--Continued
Thickness Depth Thickness | Depth
(feet) (feet) (feet) (feet)
C9-43-32da. Altitude, 4,158 feet C9-4h-33dd--Continued

Ogallala formation: Ogallala formation--Con.

Clay and caliche....... 55 55 Sand and caliche....... 95 295
CGravel and sand........ 65 120 Shale, yellow.....ounun 5 300
Caliche and gravel..... 35 155 Pierre shale:

SANA . e tnetnncnnnnnnoennn 145 300 Shale, blue......ecuun. 10 310

Pierre shale:

Shale, blue...ovveoeann 10 310 C9-Lk4-36d4
Ogallala formation:
€9-43-32ad. Altitude, 4,148 feet Sand and gravel, con-

Ogallala formation: tains small breaks of
Clay and caliche....... 55 55 ClaYeeeereienenannnnne 315 2315
Gravel and sand..... v 145 200 Clay, Gray.cececeeeeess 5 320
Sand and gravel Pierre shale:

streaks...coevvevnnn.. 70 270 Shale, blue.eicvneenns 320
Shale, sandy....eoveuu. 25 295

Pierre shale: C9-b5-5aa. Altitude, 4,194 feet

Shale, blue............ 15 310 Ogallala formation:
Clay, caliche, gravel,
Co-kh-la and breaks of sand.... 142 142

Ogallala formation: Clay, yellow..eeevennn. 11 153
Clay. v eeeenoneanannnnns 4 Th Pierre shale:

Gravel, with small Shale, blue....covvens. 7 160
breaks of clay........ 226 300
Pierre shale: C9-45-13dd. Altitude, 4,270 feet
Shale, blu€............ 10 310 -
Ogallala formation:
Clayeeeerronreanroennns 20 20
C9-4k-2haa Gravel..eivieeennennnns ko 60

Ogallala formation: Clay and caliche....... 55 115
Clay.vverrreennnennnnnn 50 50 (No sample)...evuunnn.. 210 325
Gravel........ Ceereeea 30 80 Pierre shale:

Clay and caliche....... 145 225 Shale, blue...veeer.cuns 5 330
Gravel...oivierienneans 95 320
Clay, gray. eeeecreeen. 10 330 C9-45-16ad. Altitude, 4,309 feet
Pierre shale:
Shale, blue..oeevvnnn.. 10 340 <o 1 20 20
Ogallala formation:
C9'ul¥'33dd- Altitude, h,221 feet Gravel..e. e ieneronas 20 LLO ’
Clay and caliche; con-

Ogallala formation: tains breaks of grav-
Clay.eevvennnnnnnen, 25 25 =3 2hko 280
Gravel...iveeeeceennnsn Lo 65 SENA .t e e s nmnrannnnenns 15 295
Sand...eer it iannaan 45 110 Pierre shale:

Caliche...iiviivonnnnns 10 120 Shale, blue..v.ovvnunn. 15 310
Sand and gravel........ 70 190
Shale, sandy........... 10 200




Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Thickness
(feet)

Depth
(feet)
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Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

€9-45-18cc. Altitude, 14,282 feet

Ogallala formation:

Clay.eeeeeeesnanaannnns 5 5
Gravel...ooeeeineenrnens 23 28
Clay and caliche....... T2 100
Sand and gravel........ Q0 190
Clay.veoeroenansnnnnnnn 25 215
Pierre shale:
Shale, blue...covvennas 5 220
C9-45-23a. Altitude, 4,278 feet
Ogallala formation:
Clay..tueroencerannnnen Lo 4o
Gravel...ooeeneneeenses 35 75
Caliche.eoveivrieeenennan 25 100
Sand and gravel
streaks...coieneennnns 70 170
ClaYeeeeietennennnnnans 20 190
Sand...... e eeereaeeaes 80 270
Sand and gravel
streaks.....covveennnn 30 300
Clay, yellow...cveeure. 10 310
Pierre shale:
Shale, blue............ 10 320
C9-45-33dd. Altitude, 4,303 feet
Ogallala formation:
Sand, gravel, and
caliche.i.vieerinnnnnn 60 60
Shale, sandy...ocecun.. 4o 100
Caliche. .. veverinnnnnns 20 120
Sand..ereeerniraesnann Lo 160
Shale, sandy...oe.uu.u. Lo 200
SANA.eenientencinnonan 55 255
Clay, yellow....c.ovnn. 15. 270
Pierre shale:
Shale, DLUE.eeernernnn. 10 280
C9-46-31cb. Altitude, 4,394 feet
Ogallala formation:
Gravel....coiiiinnnenns 20 20
Caliche.....ovvvennnn. 70 90
£S5 ¢V P 10 100
Sand and gravel........ 30 130
Shale, Eray....ceeveeuen 13 143
Pierre shale:
Shale, blue..ceocvuunnn. 7 150

Thickness Depth
(feet) (feet)
C9-b6-3hcc. Altitude, 4,352 feet

Ogallala formation:

ClBYereanenanananannnn 15 15

Gravel. ..o veeeenennnns 29 Ll

Clay and caliche; con-

tains breaks of grav-

[ I 126 170

Clay, yellowe.veeoonsss 12 182
Pierre shale:

Shale, blue........... . 8 190

C9-46-36d. Altitude, 4,364 feet

Ogallala formation:

Sand and gravel........ 50 - 50

Shale, sandy....ceeeeen 70 120

Sand..eeeieeercanaanann 100 220

Clay, yellow..oeeuurun. 20 2ho
Pierre shale:

Shale, blue.......uu.. . .. 2ho

C9-47-1ba. Drilled by K. G. Wilcox, 1949
1S T 18 8
Ogallala formation:
ROCK, €0FL.vesennnresns 11 29
Rock, soft, and gravel. 8 37
Rock, 8O0fteceveineennn. 3 ko
Rock and sand.......... 5 45
Caliche..voveeennernnnn 5 50
Caliche, sandy......... i Sk
Sand and gravel; con-
tains strips of rock.. 1 55
Rock, hard........ eees 2 57
Gravel..eeeeereennnnsns 8 65
_ Gravel, coarse......... 3 68
Sandstone.cveeeeenceesn 1 69
Clay, sandy.cceeeeeases 1 70
Sandstone.....ceeeven.n 3 73
Gravel.veeseeeesensonns k4 77
Caliche, hard......... 5 82
Clay and caliche....... 23 105
Sandstone..overeeeenass 4 109
3 I 1 110
Caliche, soft....cooce 10 120
ROCK . e eeenrrnnneannnn, 17 137
Gravel.ceeeeeeeenesnans 18 155
Clay, s8ndY.ceeeerorass 3 158
SBNA . e eenerrennanannann 2 160
Conglomerate.....oo.-us 3 163
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Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Thickness | Depth Thickness Depth
(feet) (feet) (feet) (feet)
C9-47-1ba~-Continued C9-47-7dd--Cont inued

Ogallala formation--Con. Pierre shale:

Sand and clay......ee.. h 167 Shale, blue...coeueunen 5 140

Gravel....... ieeiiaaes 2 169

Clay..... eeneeeereaae. b 173 C9-47-9bb

Conglomerate..... R 1 174

Gravel......... e 1 175 Ogallala formation:

Conglomerate........... 15 190 Clay.eeeeoreeencanannnsn 50 50

Clay, white, containing Clay and gravel........ 70 120
strips of gravel...... N 194 Clay, yellow...couun e 17 137

Sand and gravel........ 13 207 Pierre shale:

Gravel, coarse........ . 2 209 Shale, blue............ 3 140

Conglomerate......... .. 12 221

Gravel..oveeeeeceoneans 13 234 C9-b7-ge

Clay.eeoereennnnens cea 239 Ogallale formation:

Gravel....... RETEEERER 5 24y SBNAeeereencannarananns 65 65

Pierre shale: Gravel...oveveses cenee 5 70
Shale..veveeeenn ceenaes 1 245 Sand.ecceccescsnne ceeaes 20 90

GrAVEL .. veeennoeenennns 55 145
C9-47-3b Shale, Eray..-eeeeeen- . 7 152

Ogallala formation: Pierre shale:

Clay and gravel........ 109 109 Shale, blue............ 8 160
Clay, yellow.eeeeeeonn. 11 120

Pierre shale: C9-47-17dd
Shale, blue............ 10 130 Ogallala formation:

Sandecececscncne teesene 70 70
C9-47-5bb Gravel........ e 5 75

Ogallala formation: Sand and caliche....... 25 100
Clay and caliche....... Lo ko Shale, sandy........ ve 10 110
Gravel.....ovveennnnens 110 150 Clay, yellow...oeeeenns Lo 150
Clay, yellow..veeruanne 10 160 Pierre shale:

Pierre shale: Shale, Dlu€e.seeeassons 10 160
Shale, blue...occue.n.. 10 170

€9-47-18cc
C9-k7-6dd Ogallala formation:

Ogallala formation: _ Clayeeeseannnssnoaanans T0 70
Sand and gravel........ 60 60 Gravel..oevevans venenne 25 95
Caliche..euserrnennnn.. 4o 100 Clay.coovrnrencnannnnns 55 150
Gravel..veeeenvens e 55 155 SBOA 4. eecsavenccrnsnnns 12 162

Pierré shale: (No sample).coevevnnnn. 8 170
Shale, blU€..evuvneennn. 5 160 Clay, ¥ellow....eoueuon. 10 180

Pierre shale:
c9-k7-744 Shale, blU€ e veenennn. 10 190

Ogallala formation: c9-47-184
Sand and gravel........ 50 50
Caliches..... s 35 85 Ogallala formation:

Gravel........ ereraann 50 135 Sand....c.... teerrerere ¢ &0




Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued
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Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Thickness | Depth Thickness | Depth
(feet) (feet) (feet) (feet)
C9-47-184--Continued €9-47-31a~--Continued
Ogallala formation--Con. Ogallala formation--Con.
Caliche.....ccivvunnann. 25 85 Shale, Gray..seeeeesess 10 105
Gravel...cceeeesescnses 60 145 Pierre shale:
Shale, gray....cceveese 5 150 Shale, blue..c.cvvveeeoes 5 110
Pierre shale:
Shale, blue....... ceees 10 160 C9-4T7-31bb
Ogallala formation:
C9-HT-19cc ClaY.ennnernnnnens e 120 120
Cgallala formation: Gravel.....cceeneeanens 10 130
ClBY.eeeseennnaas eeeas 60 60 Clay, yelloW..eeceueons 20 150
Gravel...ceeseeececnens 20 80 Pierre shale:
Clay..... Ceereseeeaiaan 30 110 Shale, blue..cerernnnnn 8 158
Clay, yellow...eovuenn. 5 115
Pierre shale: C9-48-3b
Shal blue....coveenne
i > 120 Ogallala formation:
472l Clay...... cerenen ceeens Lo Lo
C9-h7-2ham. Altitude, 4,Lh1 feet Gravel...... PN 50 90
Ogallala formation: Clay.eeoverenns ceesenens 28 118
Clay..... Ceeteeaaeee. . 30 30 Clay, yelloW..eeusvonen 16 134
Gravel.....c.ouenn. seus 30 60 Pierre shale:
. Clay and caliche....... 175 235 Shale, blue........ cees 6 140
Clay, yellow.seeseesan. 10 245
Pierre shale: C9-48-kcc
Shale » blue..c.veevenens S 250 Og&llala formation:
SBNA..ccreeerearennanns T0 T0
C9-47-30a Caliche....... ceeieeen 20 9
Ogallala formation: Gravel......... Cheneas 28 118
SBOA. . seieerrrannnans 10 10 Pierre shale:
Gravel....oouun. e Lo 50 Shale..ceeeerennnnns e 12 130
Clay, SANAY ceeceeaennn 10 60
Gravel........... e 20 80 €9-48-5a
glay, SANAYeeenevennons 10 90 Ogallala formation:
;:Xel""""'°"""' 10 100 Sand and gravel........ 150 150
Pifrree;hgiay.... ........ 10 110 Pierre shale:
e:
hal blue...... cesaen 10 1
Shale, blu€..eus.un.... 10 120 Shale, blue 60
C9-47-31a C9-48-8cc
Ogallala formation: Ogallala formation:
SANA . e . teriienreaeannns 10 10 Clay and caliche....... 4o 40
GIBVEL o e e 10 20 Gravel........ Ceereaes 89 129
Caliche..... Cecesassnna 30 50 Clay, yellow........... 2l 150
SANA.eereeerneeennennn Lo 9% Pierre shale: ‘o
Clay, Gray..eeecen.... 5 95 Shale, Dlu€ecsceeseans . 10 1
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Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Thickness Depth
(feet) (feet)
C9-48-17aa
Ogallala formation:
1510 Y I . 60 60
Caliche....... cereaea 20 8o
Gravel....civereueencans 20 100
Pierre shale:
Shale.eieinerrsnnsennes 10 110
C9-48-17da
Ogallala formation:
Sand...ccievneveccnanns 10 10
Caliche..eeieernnennnan 50 60
Gravel....cveeeeneanoas 50 110
Clay, sandy....coceeuess 17 127
Shale, gray....... .. 6 133
Pierre shale:
Shale, blue.......... .. T 1ko
C9-48-20b
Ogallala formation:
Clay. oo ieeeesrnanonanns 20 20
Gravel...coveenenennnn . 4o 60
Clay, yellow..... R 48 108
Pierre shale:
Shale, blue.....covees. 12 120
C9-48-31vb
Ogallala formation:
Sand and gravel...... e 150 150
Clay, sandy...ceeceevsee 20 170
Shale, gray............ 5 175
Pierre shale:
Shale, blu€.c.veeeresen. 5 180
c9-48-314
Ogallala formation:
Clay.ieeeieinenannnnnns 15 15
Sand and gravel, with
small breaks of clay.. 150 165
Clay, yellow..esveeonss 10 175
Pierre shale:
Shale, blue....ceevuenn 5 180
C9-48-32bb
Ogallala formation:
Clay and caliche....... 65 65

Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Thickness Depth
(feet) (feet)
C9-48-32bb--CoOntinued
Ogallala formation--Con.
Gravel..oieeeesenesncns hs 110
Clay, @ray..eeeeecesons 35 145
Clay, yelloWw.eeeeoeunns 17 162
Pierre shale:
Shale, blue...cocvuuernn 8 170
C9-48-3kc
Ogallala formation:
Sand and gravel........ 125 125
Clay, yelloWw.ceveanoans 9 134
Pierre shale:
Shale, blu€..coeens e 6 140
C9-49-la
Ogallala formation:
Clayeeeeeseoeenaceanans . 50 50
Sand and gravel..... e 70 120
Clay, yellow.eeooeronnn 32 152
Pierre shale:
Shale, blue....vcvennns 8 160
C9-49-1d4d
Ogallala formation:
517 ¢ 1 S 90 90
Gravel.ccoeeeeeennenenns 10 100
Sand...sceeessesrencean 30 130
Clay, yellow.ee.euevas. 12 142
Pierre shale:
Shale, blue............ 8 150
C9-49-13aa
Ogallala formation:
Sand and gravel........ 50 50
Shale, sandy, and cali-
ChE.eieeivineceneannns 20 70
SBNA. . veeecrsciancenonn ko 110
Gravel....vceoesncenens 10 120
Sand and caliche....... 15 135
Clay, yellow.esveuarns. 12 147
Pierre shale:
Shale, blue............ 3 150
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shot holes, and wells--Continued

47

Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued Kit Careon County--Continued
Thickness | Depth Thickness | Depth
(feet) (feet) (feet) (feet)
C9-49-2laa €9-50-28aa--Continued

Ogallala formation: Ogallala formation--Con.
Clay.eeeeeserrverannanns 20 20 Clay, yellow...c.veuunn. 16 164
Gravel.ooeeneenenansnns 25 45 Pierre shale:

Sand and sandy clay.. 65 110 Shale, blue...cevuuvenne 6 170
Caliche......... ceenens 20 130

<571 P 25 155 €9-51-laa

.Clay, yellow.eeeenennn 20 175 Ogallala formation:

Pierre chale: Clay 4o 4o
Shale, blue............ > 180 Caliche........ s 15 55

Sand and gravel......... 35 - 90
Co-49-2haa Clay, yellow...eeevsronn Lo 130

Ogallala formation: Pierre shale:

Shale, sandy........... 50 50 Shale, blue.eeeeeerressn 20 150
GrBVEL.veeevienneennane 15 65

15721 4 Vo S PN 25 90 C9-51-2baa. Drilled by Ben Hasz, 1948
Shale, sandy......c.o.. 20 110

e T P 15 125 Ogallala formation:

Cl&y, yellow ........... 10 135 (NO samples) ....... ceene 62 62

Pierre shale: Sandstone and caliche;

Shale, blUC...euvennnn. 5 140 contains strips of
SBNA . eeeceasnancnsnason 26 88
€9-49-2hdd Sand, compact; contains
strips of caliche...... 12 100

Ogallala formation: ROCK.eervenuonnonannanns 1 101
S T 60 60 Clay.eeeuosns cesceseanns 1 102
Gravel...oeeeerenoeanns 10 T0 Sand, compact......... 1 103
Shale, sandy........... Lo 110 Gravel, coarse, loose... 10 113
Clay, yellow........... 10 120 ClBY.eeeesnennanannnanns 9 122

Pierre shale:

Shale, blue............ 10 130 C9-51-2bab. Drilled by Ben Hasz, 1948
Ogallala formation:
C9-50-1laa
(No samples).eveeevessnns 65 65

Ogallala formation: Caliche, clay, and some
Clay..oeviineinnnnnnnns 15 15 F=-% oV I 25 90
Gravel..ceeeeenennennns 23 38 Sand, containing strips
Clay and caliche....... 19 57 of caliche............. 11 101
Clay, yelloW...vevuunnn 28 85 Gravel, go0G..eeeeeesenn 9 110

Pierre shale: (O Ty 12 122
Shale, blue............ 15 100

C9-51-2bb. Drilled by Ben Hasz, 1948
C9-50-28aa
Ogallala formation:

Ogallala formation: (No samples)....... .. 62 62
Clay.eeeeereneaneananans 30 30 Sandstone and caliche... 13 75
Gravel.....oovvunns e 30 60 Sand, caliche, and some
Clay and caliche, wit ClBY e eeeeeecnsornensnns 5 8o

breaks of gravel...... 88 148 Clay, caliche, and some
sand..... Ceteeaseseanns 10 90
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Table 2.--Logs of test holes, seismograph
shot holes, and wells--Continued

Kit Carson County--Continued

Thickness | Depth
(feet) (feet)
C9-51-2bb~-~Continued
Ogallala formation--Con.
Gravel, 100S8€...cccvnuns 21 111
Clay..cieeierenenncenns 1k 125
Pierre shale(?):
Shale...ecvevuenrnennns 2 127
C9-51-2bbb. Drilled by Ben Hasz, 1948
Soil.......... B 21 21
Ogallala formation:
Clay, sandy........ caee 6 27
SBNA. e etarnciaecnannans 18 4s
Sand, containing strips
of caliche and clay... 29 Th
Sand, caliche, and
sandy rocKk.....cec0e.n 17 91
Rock, sandstone, and
some clay....c... ceees 12 103
Gravel, loose.......... 9 112
Clay.eerrerienrennnnns . 10 122
C9-51-2bbc. Drilled by Ben Hasz, 1948
S T 25 25
Ogallala formation:
(11 Y: S .. 23 48
Caliche and sandy clay. 6 5k
Sand, loose, containing
some caliche.......... 13 67
Caliche, compact, con-
taining some sangd..... 15 82
Sand, containing strips
of caliche....covvvunn 11 93
Sandstone and compact
SANA. . eerieirernannnan 8 101
Gravel, loos€.......... 12 113
ROCK: v eeeeeereeennnanns 6 119
Clay.ceeiesenreansnaens 11 130
Pierre shale(?):
Shale...ieieneenannneas 130
C9-51-2bcb.. Drilled by Ben Hasz, 1948
ST 5 5 25 25
Ogallala formation:
SANA.er e tennneneannann 31 56
Sand, caliche, and
sandy clay..eeeeneeen. 12 68

Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Thickness | Depth
(feet) (feet)
C9-51-2bcb--Continued
Ogallala formation--Con.
Sand and caliche....... 20 88
Caliche and sandstone.. 13 101
Gravel, looS€....c000e0 10 111
Clay.eceereceersnoannans 11 122
C9-51-6bb
Ogallala formation:
Clay and caliche...... 80 80
Gravel..... Ceeesesaanene 20 100
Caliche..oieveernnnss .. 15 115
Clay, gray..cececeesans 10 125
Pierre shale:
Shale, blue...eeeuennns ) 130
C9-51-21asa
Soil..... Cheseerscaneeee 5 5
Ogallala formation:
Gravel.cceeeerisnenannsns T 12
Pierre shale:
Shale, blue....ccoveeen 108 120
C9-51-31lcc
<1< 1 . 3 3
Ogallala formation:
Gravel....vveiereeeennas 6 9
Clay, gray and yellow.. 61 70
Pierre shale:
Shele, blue........ e 10 80
Cl0-42-31441
Ogallala formation:
Shale, sandy...... ceeen 15 15
Gravel and caliche..... 25 ko
Sand.....ccoves cereeeenn 15 55
Shale, s8NAY...eerenran 25 80
Caliche..ievvereennnnnn 10 90
(70 Y IS 75 165
Clay, yellow...oevuuuss 20 185
Shale, gray....... e 5 190
Pierre shale:
Shale, blue.....c.ccau.e 10 200




Table 2.--Logs of test holes, seismograph
shot holes, and wells--Continued

Kit Carson County--Continued
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Table 2.--Logs of test holes, seismograph
shot holes, and wells--Continued

Kit Carson County--Continued

Thickness | Depth Thickness | Depth
(feet) (feet) (feet) (feet)
C10-42-31ad2 C10-43-27ce. Drilled by K. G. Wilcox, 1948
Ogallala formation: Soil....... eeeereearaen i L
Clay and caliche....... 180 180 Ogallala formation:
Clgy, yellow........... 10 190 Clay, yellow.....uunnn. 38 42
Pierre shale: Clay, Sandy......cocee. 6 48
Shale, blue.....oeeuees 10 200 Conglomerate...oecuense 1 1}9
Caliche........ s 2 51
C10-42-35cc. Altitude, 4,002 feet Clay, s80AY.cscevsnssns 3 Sh
o Caliche, hard...c.ec... 20 Th
gallala formation: Gravel..c.... teereaneas b 78
Clay..oernerernnnes > > Conglomerate...ceeueans 6 8l
Sand and gravel........ 25 60 GIBVElererrunrernanenns 5 89
Clay and caliche....... ot 120 Caliche........ e 23 112
Clay, sandy....... e 30 150 Clay.nneennnnnn eeeaes 3 115
PigiiZ’s§:ii?" """" e 10 160 GIBVEL.revrnnneenneenns 14 129
. . Caliche, hard.......... 3 132
Shale, DLUC+vernrnnrn... 10 170 Conglomerate. ..nnonoons 5 137
C10-43-25bb. Drilled by K. G. Wilcox, 1948 g:iig?f:::::::::::::::: 2 122
S0ileeernenrneennnnnnnens 3 3 Clay.eeeeeecenens eeenee 2 148
Ogallala formation: Caliche....... eeeaenes T 155
Clay, yellow....oeouenn 32 35 ClaY..oerecasencnecnnnn 3 158
Caliche.iirrrerenencens 5 40 Caliche....ccun.. Ceseees 1 159
Gravel...oeeeennne. . 16 56 ClaBY.eveeeeeernnanenees 1 160
Caliche.iivviieennannns 19 75 Caliche...cvvuierennnnnn 5 165
Gravel.v.cesenorscoansen 7 82 Gravel.eeeeeeessrsranna 5 170
Conglomerate....co.ues. 3 85 Caliche..cveenevnnoanss 2 172
Clay, sandy, and grav- Gravel.eeeeeereenansnss 8 180
L= 6 91 Clay.ciereerneseonneans 2 182
Gravel..covereninnenenn, 6 97 Gravel.ce eesocennenans 22 204
Sandstone........oeu... 5 102 Clay, yelloWe.evoeuonas 16 220
Sand and gravel........ 8 110 Gravel....oon. Ceeneanen 5 225
Caliche....evernnennnn, ! 11k ClBy.veeerrornennnaenns i 229
Gravel.ccieierecnsanans 3 117 Gravel........ Cereeeees 12 241
Conglomerate....o.ovuss 8 125 Clay, yelloW....eeuuenn 5 246
Sandstone...veevenennnn 4 129 Gravel.ce.eeenss eeeeen 15 261
Gravel..vcveeranacasns, 9 138 Pierre shale:
ClaBY . vuuernnearnanenss 2 1ko Shale, blue...ceeunn... 1 262
Conglomerate....oceue.. 5 1hs
Gravel....veveenesennns 1 146 C10-43-35bb. Drilled by K. G. Wilcox, 1948
glay’ VRLLE e 2 148 SOLL.rrerenneeenneennns. ) 5 5
onglomerate........... 6 154
Gravel..cveeeeenecnnans 2 156 Ogallala formation:
Rock, hard.........c... L 160 Clay, yellow........... k2 il
GLBYEL o e e 3 163 Gravel.eereececeonsnnss 21 68
Caliche...vveeerenenns . 3 71
Caliche....cevveeennnn. 5 168
Gravel....... e 25 193 Clay, sandy............ 9 8
CLBY e e et eaeeaennnns 7 200 Caliche......coeveunnnn 22 102
ClaY.eeeeoeenonsannens . 3 105
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Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Thickness | Depth
(feet) (feet)
C10-43-35bb~~Continued

Ogallala formation--Con.
Caliche..civiierunnnnns 6 111
ClaYeeereeeeansnasennnn i 115
Conglomerate....ceeuuss 2 117
Clay, sandy..c.eeeeeess 2 119
Conglomerate........... 1 120
Clay, sandy.....eeeeu-- 2 122
Sandstone....eceveinnen 1 123
Gravel.ueeerenrenennnes 5 128
Caliche..civvuivenronnns 6 134
Clay, sandy..ce.u.us . 3 137
Gravel, 1008€....oueuns 28 165
Clay.ceuennerernnononnn 1 166
Gravel..eeieieeannennns 12 178
Clay.vereernennenaanans 2 180
Clay, sandy...eeeeeenns 3k 214
Sand, fine, loose...... 16 230
Gravel...iieeeerenonnnes 3 233
Caliche....coviveennans 1 234
Sand, COBIS€....vucesss 12 246

Pierre shale:
Shale, blu€.e.veeneuennn 1 2h7

C10-4k-13d4

Ogallala formation:
Clay and caliche....... 110 110
(No sample}........ .. 160 270
Clay, grayeceeeesaeesss 20 290

Pierre shale:
Shale, blue.....cveunn. .. 290

Cl0-44-1644.

Altitude, 4,248 feet

Ogallala formation:

Clayeeeteennnnseenennnn 30 30

Gravel..o.veeruerenennes 50 80

Clay and caliche....... 110 190

Gravel......... et 8o 270

Clay, gray..ceceece.. ce 10 280
Pierre shale:

Shale, blue....... .. 10 290

C10-bh-31c. Altitude, 4,206 feet

Ogallala formation:

Clay....... Ceeresaraane 15 15

Gravel, caliche, and

SANA. et e entnennnnanann 50 65
Shale, sandy....c.ecun. 35 100

Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Thickness Depth
(feet) {feet)
C10-44-31c--Continued
Ogallala formation--Con.
Caliche..veevvennens cees 20 120
[0V A . 25 ':LhS
Clay.ceesersoaacaaasnanas 5 150
(No sample).cveeeneennss 20 170
Caliche.veieennrennennns 13 183
SANA .. tceerncnroronnrans 62 245
Clay, yellow..veeueeannn 15 260
Shale, gray.ceecevenenes 10 270
Pierre shale:
Shale, blue....cvvenne. . 10 280
C10-4h-364
Ogallala formation:
Clay and caliche...... .. 88 88
(No seample)..... RN 42 130
Send..... et ereeeeaann 120 250
Clay, yelloW...eveeunnsn 10 260
Pierre shale:
Shale, blue....coaven.. .. . 260

C10-45-2aa. Altitude, L,243 feet

Ogallala formation:

Clay . eeruareareaenanns . 28 28
Gravel and boulders..... 92 120
Clay and caliche........ 80 200
Sand and gravel......... 35 235
Clay, yelloWw..evoueonenn 10 245
Pierre shale: . :
Shale, blue..... Cerieane 5 250
C10-45-16dd. Altitude, 4,296 feet
Ogallala formation:
Clay.esrseenoennnsasonn . 20 20
GTavel.ceceseceenacnnnns Lo 60
Clay and caliche........ 110 170
Sand and gravel......... 70 240
Clay, yelloWw.eeveeronnns 10 250
Pierre shale:
Shale, blue.......... .. 10 260
C10-45-19b. Altitude, 4,397 feet
153 1 ceeeeeens 15 15
Ogallala formation:
Gravel.ceeeeveecescacnns 15 30
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Table 2.--Logs of test holes, seismograph Table 2.--Logs of test holes, seismograph
shot holes, and wells--Continued shot holes, and wells--Continued
Kit Carson County--Continued ’ Kit Carson County--Continued
Thickness | Depth Thickness | Depth
(feet) (feet) (feet) (feet)
C10-45-19b--Continued C10-46-3kc. Altitude, 4,L79 feet
Ogallala formation--Con. Silt and s8nd..eecceennn... 50 50
Caliche...ccvvvvneeennn 120 150 Ogallale formation:
ROCK.veuieennnnennnn ces 10 160 Sand, with small breaks
SANA.cesrenrenccoanasan 120 280 of caliChe.cneeeennann Lo 90
Pierre shale: Gravel....... ceeevesaen 5 95
Shale, blue.......c.u.. 10 290 [S502Y P e 165 260
Clay, Bray.c.ceesesnces 10 270
C10-45-33c. Altitude, h,373 feet Pierre shale:
Shale, blue...... e 10 280
Ogallala formation:
Clay.eeerererononaenes . 23 23
Gravel.ceeaveceses ceenn 27 50 C10-47-18a
Clay and caliche; con- Soil...... e ceenen 8 . 8
tains breaks of grav- Oge.llsals. formetion:
el..... srrerreseseee. 105 155 Clay and conglomerate.. 180 188
(No sample)....... veees 95 250 Sand (water)........... 12 200
Clay, yelloW..cvvuan.. . 30 280 Pierre shale: -
Pierre shale: SHOLEsrenrnrneneaenns es 200
Shale, blue.........c... 10 290 -

C10-48-2bb

Cl0-46-16dd. Altitude, L,442 feet

Ogallalsa formation:

Silt and clay......c.... 55 55 Y Y. D 20 20

Ogallala formation: Shale, sandy....ccoeone. 50 70
Sand and caliche....... 4s 100 Gravel and sand........ 50 120
Sand..... cereees eeeeas 8o 180 Shale, sandy..... I 10 130
Clay, Tedeersearineanns 10 190 SBNA .+ vennerenneeannnnn 15. 145.
Sand..c.evee. eeersoensova 55 th Clay’ yellow ........... 7 152
Shale, gray..... Ceeeeas 17 262 Pierre shale:

Pierre shale: Shale, blue..evoeeeeann 8 160
Shale, blue.......... .o 8 270

C10-48-kcc

C10-46-19cc. Altitude, 4,485 feet

Ogallale formation: Ogallala formation:

S o | Sand . gravel........ o |
CaliChe.eeererernnnnnns 60. 90 (T8, JELIOW. s edeeees
GIBvEl.uuveeennreanns .. 20 110 Fierre shale:

Clay, Gray............. %0 130 Shale, blue....... e 3 180
Send........ cereiereees] - 10 - 1ko

Clay, Eray.eeceeceeeas ees 10 150 ) C10-48-5aa
Caliche...vvvvninnnnn.. 10 160 Ogallala formation:

5= U 88 248 Sand .and gravel........ 90 90
Clay, yellow...oceusoen. L 252 Shale, Eray..c.oeeeonen 20 110

Pierre shale: Gravel...ouvaenn. e 20 130
Shale, blue.....coovu... 8 260 Clay, yelloWw.ee.vsun.nn 15 . ]..145

Pierre shale:
Shale, blue........ e 5 150
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Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Thickness | Depth
(feet) (feet)
C10-48-9¢cc
Ogallala formation:
Sand and gravel........ 50 50
Shale, sandy...... ceees 35 85
Gravel and sand........ 70 155
Clay, yelloW.seeeouans. 10 165
Pierre shale:
Shale, blue............ 5 170
C10-48-104
Ogallala formation:
Sand and gravel........ 120 120
Shale, gray..cceceevenn. 5 125
Clay, yellow..eceeranns 5 130
Pierre shale:
Shale, blue............ 20 150
C10-48-11bb
Ogallala formation:
Sand and gravel....... . 145 145
Clay, yellow....oveeuenn 5 150
Pierre shale:
Shale, blue.....cov.... 10 160
C1l0-48-174
Ogallals formation:
Clay and caliche....... 50 50
Send...... Cheerteenane 35 85
Shale, gray.......... . 5 90
SANA. et reernaaraenennn 65 155
Clay, yellow...c.uo.. ees 5 160
Pierre shale:
Shale, blue....... oo 20 180
C10-48-204
Ogallals formation:
Sand and sandy shale... 50 50
Groavel.cceeeeroenenasen 15 65
Sand and gravel....... . T0 135
Clay, yellow....evseens 5 140
Pierre shale:
Shale, blue....... ‘e 10 150

Table 2.~-Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Thickness | Depth
(feet) (feet)
C10-48-23cc
Ogallale formation:
Sand, gravel, and
streaks of caliche.... 155 155
Clay, yellow..eeeauonn. 10 165
Pierre shale:
Shale, blue......... N 5 170
C10-48-29bb
Ogallale formation:
Clay.ceeeeeanens cesenes 50 50
Gravel.....o.u. seeeasnan 50 100
Sand, with breaks of
Clayeeeiasenneenns veee 35 135
Clay, yellow.eveeoeaenn 17 152
Pierre shale:
Shale, blu€.s.ecerecsans 8 160
C10-48-30cc
Ogallale formation:
Sand, containing
streaks of gravel..... 150 150
Clay, yelloW.eceennoons 5 155
Pierre shale:
Shale, blue....... ceeen 5 160
C10-48-32p
Ogallala formation:
Gravel....... Creseaaaae 38 38
Clay, with breaks of
SANA.ceeassornncnsas .. 42 80
Gravel...ccecveevnnen vess 25 105
Clay, yellow..veeucenn. 20 125
Pierre shale:
Shale, blue...... ceesee 5 130
C10-48-3kc
Ogallala formation:
Clay.ceveenans Cereeeeee 47 k7
Gravel..cooveuen sevense 63 110
Clay, with breaks of
SANA.erercancanaan ceen 75 185
Clay, yellow......... . 10 195
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Table 2.--Logs of test holes, seismograph Table 2.--Logs of test holes, seismograph
shot holes, and wells-<~Continued shot holes, and wells~--Continued
Kit Carson County--Continued Kit Carson County-~Continued
Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)
C10-48-3kc --Cont inued C10-50-192a
Pierre shale: S0ilecernenens DN 8 8
Shale, blue....c...... .o 5 200 Qgallala formation:
. Gravel and clay..... ven 81 89
C10-49-13aa Sand (water)........... 11 100
Ogallala formation: Plerre shale:
Shale, sandy........... 30 30 ShBle..vueeeseensnnoans cee 100
Sand.seereceneens ceeene 70 100
Sand and gravel........ 50 150 C10-50-22bb
Clay, yelloW..ueeeuee.u.. 10 160 Ogallala formation:
Pierre shale: CLAY - e erenarnenrnnnnns 50 " 50
Shale, blue............ 10 170 Gravel..e.eesen... e 15 65
Clay..ceveene creveane o v 25 90
C10-49-2kaa Sand and gravel........ 15 105
Ogallala formation: Clay, yellow and gray.. 28 133
Shale, sandy, and cali- Pierre shale:
ChE e e eeeee e, 50 50 Shale, blue..... e 7 1o
Gravel.voeeeseeeecanann 15 65
Sand, with streaks of €10-51-10ab. Drilled by K. G. Wilcox, 1949
gravel..... e 45 110 S0ileserr.. ceeenn e 6 6
Shale, gray...ceeeecens 10 120 Ogallala formation:
SaNd...ceinanann. Ceeeen 65 185 sand and gravel..... . 8 14
Clay, yellow....couen.. 9 194 Caliche, soft, and
Fierre shale: strips of clay........ 1k 28
Sha.le, blue..... cess s 6 200 Sand and gravel ...... .. 2 30
Sandstone...eeecenesens 1 31
C10-k9-3kda - Sand and gravel........ 7 38
oL 1 6 6 Conglomerate.....coeees 1 39
Ogallala formation: Sand and gravel, loose. 18 57
Clay and conglomerate.. 116 122 Conglomerate........ e 6 63
Sand (water)........... 8 130 Sand and gravel........ 2 65
Pierre shale: Conglomerate....... . 2 67
S U . 130 Sand and gravel, loose. 2 69
Pierre shale(?):
C10-50-6b Shale, yelloW....eeousn 2 71
Ogallala formation: C10-51-22bbl
Clay...... ceserrereanon 30 30
Graveleeeersenennnnn.. 20 50 Ogallala formation:
SANA .t surernnaronnannns 10 60 Clay..oeevernninnnnnnns 20 20
Clay, yellow..oevueean. . 20 80 Gravel.civasecasssnenns 20 40
Sandstone.....cevveun.. 10 90 Clay, yelloW.cceooesane 38 78
Cley, gray.cceeeenenns. 10 100 Pierre shale:
(No sample)............ 10 110 Shale, blue..... eeeea 12 90
Pierre shale:
Shale, blue............ 10 120
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Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Thickness
(feet)

Depth
(feet)

Cl1-41-19bc.

Altitude, 4,026 feet

Ogallala formation:

Shale, sandy........e.. 10 10
(No sample)...cvueunn.n 26 36
Sand and gravel

streake...cooviiiin.nn 64 100
1723 ¢ Y P 70 170
Shale, gray...eeeeeean. 10 180

Pierre shale:
Shale, blue......ccv.s. 120 300
C11-41-19cb. Altitude, 4,036 feet
5o 5 5
Ogallala formation:
Caliche...vivrirnnnnnans 28 33
Shale, sandy, with

small sandstone

breaks..oeiecerieeennnn 57 90
Gravel.....ovevieennen. 15 105
Gravel, containing

strips of clay........ 75 - 180

Pierre shale:
Shale, blue............ 120 300
C11-41-30bb. Altitude, 4,035 feet
Ogallala formation:
"Sand and gravel........ 174 174
Shale, gray...oceevee.. 8 182
Pierre shale:
Shale, blue....cveuunns 18 200
Cl1-42-laa. Altitude, 3,998 feet
Ogallala formation:
Clay and caliche....... ko 4o
Gravel..oceiuinenceenenn 4o 80
Sand...eveerenrencannnn 30 110
Shale, sandy, and cali-

(3 = 20 130
SAnd.eesreereecasnnnnns 20 150
Clay, yellow....cvvuvnnn 20 170

Pierre chale:
Shale, blue.....oovvn.. 10 180
Cl1-42-3aa. Altitude, 4,011 feet
Ogallala formation:
Clay e ieieiinnnnnanes 10 10
Gravel. e eeeeeaeeenenns 50 60

Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Thickness Depth
(feet) (feet)
C11-42-3aa--Continued
Ogallala formation=--Con.
Clay and caliche....... 70 130
Gravel.cecessececassass 1k 14k
Clay, yelloWw..eeeeuonnn 10 15k
Pierre shale:
Shale, blU€...vevernnns 6 160
Cl1-42-haa
Ogallala formation:
Shale, sandy.......eu.s 15 15
Gravel and caliche..... 25 4o
Sand..ceeieeinnecnncens 15 55
Shale, s8NAdY.ccevessess 25 80
Caliche.ieecennnnennsnn 10 90
Sand........ Creeeeneeas 75 165
Clay, yellow....c.een.n 20 185
Shale, graye.ceeeessnsss 5 190
Pierre chale:
Shale, blue..ooeeeennns 10 200
C11-42-13aal
Soil, sandy....... S 30 30
Ogallala formation:
Gravel..eeeeerearncanns 18 L8
Clay and caliche; con-
tains small breaks of
gravel.veieieseeeanens T2 12Q
Sand and gravel
(Water)eeeiveennneaens Lo 160
Clay, Gray.eeeceeeceans 18 178
Pierre shale:
Shale, blue............ 12 190
C11-42-13aa2
Soil, s8ndY. .. veeeneanne 20 20
Ogallala formation:
Cravel..oeeerens e 20 ko
Clay and caliche; con-
tains gravel breaks... 80 120
Sand and gravel
(water)..eeeeeeenennn, 45 165
Clay, Gray.c.ceseennans 15 180
Pierre shale:
Shale, blue.........on. 20 200




Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued
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Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Thickness
(feet)

Depth
(feet)

Cl1i-k2-13ad.

Altitude, 4,015 feet

Ogallele formation:
Sand and gravel........
Shale, gray..cceeeeesens
Pierre shale:
Shale, blue......... N

160
35

15

160
195

210

Cl11-42-134da.

Altitude, 4,017 feet

Soil, sandy......evuue.n. 20 20
Ogallala formation:
Clay; contains caliche
Preaks .. oeererncnannas 60 80
Gravel......o.viuunnen. 8o 160
Gravel; contains small
breaks of clay........ 20 180
Pierre shale:
Shale, blue............ 20 200
Cll-42-23aa. Altitude, 4,030 feet
Ogallala formation:
Sand and gravel........ 180 180
Shale, gray.....ceveenn 10 190
Pierre shale:
Shale, blue.......cuuns 20 210
Cl1-42-23ad. Altitude, 4,028 feet
Ogallala formation:
Sand and gravel........ 100 100
Sand...... Geetienacannse 70 170
Shale, gray....cc.even. 5 175
Pierre shale:
Shale, blue............ 25 200
Cl1i-k2-2344
Ogallala formation:
Clay. .o erevrennnnnannas 25 25
Caliche.v..vvunvnnnnnn.. 28 53
Gravel, with breaks of
shale...ovveiivninnnn, 67 120
Gravel....iivriieiiennnn T 190
Shale, gray............ 10 200
Pierre shale:
Shale, blue............ 30 230

Thickness | Depth
(feet) (feet)
Cll-42-24ab. Altitude, 4,018 feet
Ogallala formation:
Sand..ceecvenscenenanann 100 100
Sand and.gravel........ 70 170
Shale, gray..... Ceeean 10 180
Pierre shale:
Shale, blue..cveuenesnn 20 200
Cll-42-24ba. Altitude, 4,034 feet
Ogallala formation: .
Clay and small breaks
of caliche............ 80 80
Gravel...iieevennscnnsn 90 170
Clay, yellow...eevoeneon 23 193
Pierre shale: _
Shale, blue...covveannn 27 220
Cll-42-25aa
S011l.eerinndernennnnnnenns L L
Ogallala formation:
Caliche....cvvvienennnn. 21 25
Shale, contains breaks
of gravel and sand-
stone.eieeieneennns P 95 120
Gravel..covevernnonnnnns ko 160
(No sample)eeeerecnnean. 30 190
Pierre shale:
Shale, blue...ovveueens 30 220
Cl1-43-llca. Drilled by K. G. Wilcox, 1948
S o T i 13 13
Ogallala formation: ’
Gravel. .. ciiiennioneens 7 20
Sandstone....eeeueensn. g 28
ClBy.veoeerareanennnnns 3 31
Caliche.....ccvvviuunnn 8 39
Gravel.e.eeieresenacanns 5 L
CaliChe ereeerenreanenns 17 61
Clay, sa8ndy..ceeeeenens 1 62
Caliche...ivvienivnnnnn. 2 6L
Clay, sandy, and grav-
€l ettt ieeneecannn 2 %)
Sandstone......... PR 3 3
Gravel.ioeiiiiinnnnnnns 3 2
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Table 2.--Logs of test holes, seismograph
shot holes, and wells--Continued

Kit Carson County--Continued

Table 2.--Logs of test holes, seismograph
shot holes, and wells--Continued

Kit Carson County--Continued

Thickness | Depth Thickness | Depth
(feet) (feet) (feet) (feet )
Cl1-%3-1lca--Continued C11-43-12cc~-Continued
Ogallala formation--Con. Ogallala formation--Con.
Caliche, hard.......... 3 75 Cong]_omerate , hard... 5 128
Gravel.ooerieeeennnnnns . 2 77 Gravel, fine...... . e .5 128.5
Caliche, containing Clay, yellow.....evnnn. 3.5 132

Joint clay....coovvunn L4 81 Caliche, hard.......... 1.5 133.5
Caliche and clay....... 5 86 Caliche, soft, and
Gravel.....evuiuineenn .. 2 88 ClBY . vreneennnneaennns 1 13k.5
Conglomerate.....oveu.. 7 95 Gravel, fine...e.esogn- 3.5 138
Gravel...veeeeninieennn 3 98 Caliche, hard.......... 5 143
Caliche....cvvivnennnns 2 100 Gravel, fine........... 2 145
Gravel...vvveveerrennss 6 106 Clay, sandy, yellow... 18 163
ROCK. v et tvennsnnnnnns . 2 108 GTAVEL.eueurnnnnns vee 8 171
Clay, sandy, and grav- ClAY e erunnnncnscenanns in T 175

D P 7 115 11071 SN e 3 178
(o} I&y eeecaciscssarecaann . 16 131 Gravel ..o eeeennconns T 185
() eeei e 8 139 ClAY . neerenennenneneans N 189
Clay, sandy...ceceeeen.. 9 148 Gravel and clay........ 6 195
Sand, fine............. 2 150 Gravel...veeeseesnsenes 10 205
dJoint clay...... R -5 150.5 ClBY.eerrnrnoearanacnas 3 208
CLAY . e enaernaannnns eee 10.5 161 Rock, hard......... . 1.5 209.5
Joint clay............. 5 166 Gravel, COATSE......u.. 10.5 220
Gravel.....vveevuivnnnn. 12 178 Gravel and sand........ 15 235
Gravel and clay........ 6 184 ROCK.veuuerann N .5 235.5
ROCK.:ieevianveneenonnn |  veeae 184 Gravel and strips of

CLAY et e verrneerannnns 1.5 237
C11-43-12cc. Drilled by K. G. Wilcox, 1948 ROCKau s verenennnenaana]  vueen 237
S Lo T Y . 15 15
Ogallala formation: Cl1-%4-2b. Altitude, 4,268 feet
Gravel, COBrs€...v.ecsa. 32 g Ogallala formation:
Caliche, soft....oceun. L 51 T P . 10 10
Gravel, fine........... 11 62 GrBVELl.e.ereerneennnnn 30 40
Caliche, soft.......... 3 65 Clay and caliche....... 210 250
Gravel, fine........... 7 12 Y. P 40 290
Caliche, soft..... s 3 & Clay, yellow...uveeeenn. 10 300
Clay, soft, white...... 5 80~ Pierre shale:
Gravel.....covvvnunnen. i 8k Shale, DlU€.cesveenenn. 10 310
Conglomerate, broken... 11 95
Clay, sandy............ 10 105 C11-45-2b. Altitude, 4,37k feet
Caliche, soft.......... 2 107
Caliche, hard, and Ogallala formation:

ClAY et enennenrnnnnann, 1 108 Clay.eeereerensnnennnn, 10 10
Rock, hard.....eeevenn. 1 109 Gravel..veveneereeesans 8 18
Clay, soft, red........ 6 115 Shale, sandy........... 32 50
Caliche, soft, and Gravel......... ceen T 57

ClBY e e ererennennnnnns 3 118 Shale, sandy......... . 73 130
GTAVEl.cvurenrvnnennnns 5 123 ST 85 215




Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued
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Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Kit Carson County--Continued

Thickness | Depth Thickness | Depth
(feet) (feet) (feet) (feet)
C11-45-2b--Continued C11-49-22a
Ogallala formation--Con. B0il.vererenccnnnacnnenns 10 10
Shale, Zra¥.eeeeenerens 10 225 Ogallala formation:
Shale, S8NAY...vevreann. 5 230 Conglomerate and clay.. 129 139
Shale, yellowW.......... 10 2lo sand (water)........... 6 145
Pierre shale: Pierre shale:
Shale, blue....... s 10 250 Shale...o.oeven. seeees 145
C11-48-5b C11-50-2ba
Ogallala formation: [STo2 B S cenerens 5 5
Gravel.coeieeirenennns 20 20 Ogallala formation:
ClaY v eerneennrnnnnnnns 20 40 Clay and conglomerate.. 131 136
Clay and breaks of Sand (water)........... L 1ko
SANA.renenrenenneenens 60 100 Pierre shale:
Clay, yelloW.eeeeeeeenn. 10 110 Shale....vveenennnennnn . 140
Pierre shale:
Shale, blu€.ooveennennn 10 120 C11-50-6bb
Cl1-k9-2 Ogallala formation:
Clay.eeeeessscarannnans 4s 4s
SOileuereenerncerannnanens 6 6 Gravel..... theeeranaaan 25 70
Ogallala formation: Clay........ secesasaann 25 95
Clay and conglomerate.. 64 70 SANA.eeranecaronanaanns 20 115
Sand (water)........... 10 80 Clay, yelloWw...ceeenno. 22 137
Pierre shale: Pierre shale:
Shale.vieeenonn Cheeiens . 80 Shale, blue...cevvunnnnn 13 150
C11-49-5bb C11-50-32cc
Ogallala formation: Ogallala formation:
Clayecevensssnennonnnns 20 20 T S 8 8
Gravel.ceeeieeeenenenens 10 30 Sand, with breaks of
Clay and caliche....... 70 100 clay..... e e, 22 30
Clay, yellow.....ocunn 20 120 6 PO 90 120
Pierre shale: Clay, yelloW.ee.oeeenoon. 27 b7
Shale, blue......oe0n.. 10 130 Pierre shale:
Shale, DLUE.vevranensn. 13 160
C11-49-11bc
Soil....... Cheetiiseeeaae 6 6 C11-51-5bb
Ogallala formation: Ogallala formation:
Clay and conglomerate.. 142 148 Clay 8 8
Sand (water)........... 6 154 Gravel .onnonnnn, o 7 15
Pi;iri shale: ) Clay, yellow...esuuenn. 53 68
T T 15 Pierre shale:
Shale, blue......... . 12 80
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Table 2.--Logs of test holes, seismograph
shot holes, and wells--Continued

Kit Carson County--Continued

Thickness Depth
(feet) (feet)
C11-51-23bb
Ogallala formation:
Clay.oevavennns teseecenns 15 15
Gravel.iieeeenanns . 25 Lo
Clay. . veesesnsrannnonas ks 85
52 2 T 20 105
Clay, yellow....veuenn. 18 123
Pierre shale:
Shale, blue.......cuu.. 7 130
Lincoln County
Thickness Depth
(feet) (feet)

C7-52-27ba. Drilled by Ben Hasz, 1949

Ogallala formation:

(No samples).e.v.vunn.. 156 156
Sandstone.......coouenn. 6 162
Sand, tight....eeee.... 22 181
Sandstone and clay..... 8 192
[T S, 2 19%
Sand and gravel, with
‘SOme ClaY..eernnsennnn 22 216
ClBY .t renriienrennannns 5 221
C8-52-1kcdl. Drilled by K. G. Wilcox, 1949
Ogallala formation:
(No samples)........... 70 70
ROCK.ttvnvvennneunnnsns 11 81
Gravel...eeeeeeeennsens 9 90
Rock, hard............. 1.5 91.5
Sandstone, soft........ 3.5 95
Clay, sandy.....c.ocoens n 99
Sandstone........co0e 3 102
Clay, sandy..e.c.eeeveen .5 102.5
Sand and gravel........ 1 103.5
Gravel, containing
strips of rock........ 8.5 112
Caliche.....covvuvnnnnn 2 11k
Gravel......covevinnnn. 11.5 125.5
Conglomerate.......o.n. .5 126
Pierre shale(?):
ShALE . urrereeeannann. 5 131

Table 2.--Logs of test holes, seismograph
shot holes, and wells--Continued

Lincoln County--Continued

Thickness Depth
(feet) (feet)
C8-52-14cd2. Drilled by K. G. Wilcox, 1949
157 1 . 1 1
Ogallala formation:
Clay.cesennees e 21 22
Caliche, soft, and
gravel...ieoeiecainnnnn 15 37
Clay.eeerereenecsnnanns 3 Lo
Caliche and clay...... 7 L7
Gravel...veeeesneeennns 11 58
Gravel, coarse, con-
taining strips of
rock......... e 7 65
Rock, containing stripe
of clay and gravel.... 10 75
Rock, hard......ccevu. L 79
Gravel, containing
strips of clay and
FOCK . v eeennraenosocans 9 88
Rock, hard......covvnnn 10 98
Rock, hard, containing
stripe of clay........ 5 103
Gravel, containing
stripe of rock........ 15 118
Gravel, COBPE€...cvv... 10 128
C8-52-24aa. Drilled by Ben Hasz, 1948
Ogallala formation:
(No samples)e.veernnnn. b7 L7
Sand, fair............. 8 55
Sand and clay....cecev.. 6 61
Clay.eeeeeneensanonnnas 8 69
Clay, sandy, loose..... 16 85
15721 1 Lo SN 7 g2
Clay, sandy....ecoeeuse 8 100
SANA. ettt it tinnaanann 16 116
Clay.ooueeneneranneanns L 120
C8-52-24cb. Drilled by Ben Hasz, 1948
Ogallala formation:
(No samples).c.evenrnns 52 52
Sand and sandstone..... Iy 56
Clay, sandy, tight..... 18 Th
Sand, clayey, loose.... 9 83
Clay, sandy, tight..... 6 89




Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Lincoln County~--Continued

Thickness Depth
(feet) (feet)
C8-52-2Lch--Continued
Ogallala formation--Con.
Sand, loose, and clay.. 11 100
(578 Vs I 14 114
Sand and sandstone..... 3 117
ClBY eeeenaeennsannenns 3 120
C8-52-2hkcc. Drilled by Ben Hasz, 1948
Ogallala formation:
(No samples).cuueven... LY LL
SaNA . iiii it 14 58
Sandstone, caliche, and
ClaY.eseeennernnnnnnsns 6 64
ClBY.eeveenneenonnnnnes 12 76
Clay, sandy...ceveeeen. 6 82
Sandstone.....eveeean.. 7 89
Sand, tight...eceeeen.. 9 98
SBNA s e cnenanoncnnn 16 11k
Sandstone...cceeeensan. 2 116
Clay...... e, 3 119
C8-53-1dd. Drilled by Jack Doty, 1946
Soil and clay, sandy..... 20 20
Ogallala formation:
Sand, fine to medium... 8 28
Sand, containing strips
of clay.eerivrinrennans 9 37
Sand and caliche....... 3 Lo
Sand, medium to coarse. 15 55
Sand and caliche....... 3 58
Sand, medium to coarse. 7 65
Sand and caliche....... 6 71
Sand, medium to coarse,
containing caliche.... T 78
Caliche, hard.......... 6 8L
Sand, fine to medium... 8 92
Clay, yelloW...veaeasn. 8 100
C9-53-12aa. Drilled by Jack Doty, 1946
Soil and clay, sandy..... 19 19
Ogallala formation:
Sand, fine.........oc... 8 27
Caliche, soft.......... 3 30
Sand, fine............. 8 38
Clay.eeeiennnnneeananns 6 Ll
Sand, medium to coarse. 8 52
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Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Lincoln County--Continued

Thickness Depth
(feet) (feet)
C9-53-12aa~--Continued
Ogallala formation--Con.
Sand and caliche....... 5 57
SEANA . e s erererarenranenns 5 62
Caliche, hard.....cusu. 2 6l
Sand, medium to coarse,
containing caliche and
ClBY . ereesrnoennnnonas 8 T2
Sand, fine........000ce 3 75
Caliche, soft...ceun.n. 7 82
Sand, medium to coarse. 10 92
Clay, yellow, contain-
ing gravel and boul-
AETS.eneeeuecneroanann 18 110
€9-53-12bc. Drilled by Jack Doty, 1946
Soil, sand, and clay..... 24 24
Ogallala formation:
SBNA s e ereeenrosenennans 6 30
Caliche, soft.......... 2 32
Sand, caliche, and
ClaY.terernanreannnnas 10 L2
Sand, medium to coarse. 6 48
Caliche, soft, brown... 5 53
Sand, medium to coarse. 6 59
Sand, fine, containing
caliche and clay...... 21 8o
Sandstone, brown and
white.ovierennennnnns 5 85
Clay, yellow....couunen 15 100
C9-54-18ca. Drilled by K. G. Wilcox, 1950

Ogallala formation:
Sand, very fine to
medium, clayey, tan...
Clay, firm, brown......
Sand, very fine to
medium, clayey, tan...
Gravel, fine to coarse,
containing fine to
coarse sand; tan......
Sand, very fine to
coarse, containing
fine to coarse gravel
with fragments of
caliche and lenses of

1.2

3.3

9.5

7.5

8.5

18.0
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Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Lincoln County--Continued

Thickness Depth
(feet) (feet)
C9-54-18ca--Continued
Ogallala formation--Con.
Clay, firm to soft,
tan to yellowish-
£ WA e 5 23
Clay, firm, gray with
yellow staining....... 5 28
Caliche, hard, gray
and white...c.ovvvunns .5 28.5
Pierre shale:
Clay, firm, gray with
yellow to dark-gray
stainS.cereeieneninens 3.5 32
Logen County
Thickness Depth
(feet) (feet)
B6-49-194
Soil......... ceeieracsene 5 5
Ogallala formation:
Sand and clay....acu... 55 60
Gravel.ceieeeseesennsan 10 70
Pierre shale:
. Shale, blue......... . 280 350
B6-50-27c
Soil..eeeeennnn ceeenees . 2 2
Ogallala formation:
Caliche.......... [ 13 15
Gravel...cesveenccannns 20 35
Shale, yellow......... . ks 80
Pierre shale:
Shale, blue........cv.. 140 220
B6-50-31a
Soll.iiieiiiiiieinnennnnn. 15 15
Ogallala formation:
Sand and clay, yellow.. 120 135
Shale, yellow....cc.cous 50 185
Quicksand and clay..... - 15 200
Pierre shale:
Shale, hard............ . 200

Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Logan County--Continued
Thickness Depth
(feet) (feet)
B6-51-3b
S0ileveecenen cesesensnans 1.5 1.5
Ogallala formation:
Sand and clay.....c..u.. 8.5 10
Clay.eeeeeenaens PN Lo 50
Gravel.ceeecenecceacnns 25 75
Pierre shale:
Shale.ceesrroneneaennns 187 262
B6-51-3cl
Sofl.ieeeannnens Cesicienen 2 2
Ogallala formation:
Loam, SANAY..eeeeencans 8 10
Clay.ceeneeneanns ceeeen 50 60
Gravel.ceesseeens .. 20 80
Pierre shale:
Shale.oiieeenenennnnons 160 240
B6-51-3c2
Soil.ecennesn cereseenans .o 2 2
Ogallala formation:
Loam, 58NAY.cececneses . 8 10
ClaYeeoeeseereennaneeans 50 60
Gravel....... Cereeacaas 25 85
Pierre shale: ,
Shale....oeeun. cereeans 140 225
B6-51-k4a
Soil.eerennnns ceeenas e 1.5 1.5
Ogallala formation:
Sand and clay...... e 8.5 10
Clay.cecvrs. eteeeraeas Lo 50
Gravel....... . e 30 80
Pierre shale:
ShAle...oovresrnnanans . 145 225
B7-49-7d
Soil........ Cereean N 5 5
Ogallala formation:
Sand and clay......... . 65 70
Sand..ceevnecsnns ceenan 20 90
Gravel Cereensteneann 10 100
Clay..eeeeen. eetreaaaen 50 150
Pierre shale:
Shal€..eoeeeeennnn senas 30 180
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Teble 2.--Logs of test holes, seismograph Table 2.--Logs of test holes, seismograph
shot holes, and wells--Continued shot holes, and wells--Continued
"Logan County--Continued Phillips County--Continued

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)
B7-49-284 B7-43-33ac --Continued

Soil........ Cetieaeaaaes 6 6 Ogallale formation--~Con.

Ogallala formation: Sand and gravel........ 10 50
Sand and cla¥......o... 19 25 Caliche and clay....... 10 ° 60
Clay..... ceeees sesenans 35 60 Sandstone and clay.....|s 15 75

Pierre shale: ' Gravel..oceeesneennenns 11 86
Shale..oeiiercesnacanes 90 150 Sandstone.....e.... e 2 88

Gravel, fine........... 2 90
B7-50-24 Sandstone.....cevenenne T 97
Sandstone and clay..... 10 107
SO1l..ovvrnrsnnes S 2 > Gravel....ee...... e 3 110
Ogellela formation:
Caliche, clay, and
Sand and clay.......... 20 25 ;
Sandstone...ccoieeans 32 142
Gravel.....coeuue N 10 35
c1 9% 12 Gravel......o... ceevenee 10 152
BYeocrrrerianeneenns > Sandstone..... Ceeeenae. 6 158

Pierre shale:

Shale 60 185 Gravel.cvereevocenerans 14 172
Tt Sandstone.....eooven... 2 174
Gravel..cvevesenoannnns 18 .192

Phillips County Sandstone, caliche, and
ClBY.veeereneennasanns 10 202
Thickness Depth Gravel..coveneeennn ceva 3 205

(feet) (feet) Caliche, clay, and

B0BPStONE . et eonrrones 9 214
B7-43-18ab. Drilled by Arthur Haggert, 1949 Gravel........ N .| 26 240

Lo T 5 5

Ogallale formation: B7-44-7dd. Dug by Kelly Well Co. Inc., 1921
Sand, silty, and grav- Ogallala formation:

S Ceereeaens . 50 55 (No samples).......... g oass 135
Sand, gravel, clay, and Clay and gravel........ 6 141
caliche....cooevuunesn 36 91 Send and gravel........ 15 156
Sand end gravel........ 49 140 IS ZPUTTOIU et 12 168
glay'j """ sreeens oo 2 142 GIAVEL e enneernneennn. 3 171
lay interbedded with Clay..oenn.. R .5 171.5
sand and gravel..... . 21 163 Gravel........ R 51 222.5
SANA . e rrenrreerrnennnns 2 165
Sand and gravel........ 18 183
Sand and gravel, hard.. 9 102 B7-44-17bc. Dug by Kelly Well Co. Inc., 1949
Sand, silty, hard...... 10 202 L5 1 . L 4
Sand, fair......... saee 5 207 Ogallala formation:
Sand and gravel........ 28 235 Sand, containing frag- ‘
ments of caliche...... 68 72
B7-43-33ac. Drilled by L. L. Canfield, 1941 Clay, sandy, containing
fragments of caliche.. 15 87

S0il..eiiiniertiinnennanns 5 5 Clay, sandy, and grav-

Ogallala formation: S 10 97
Clay.oeveeannnss reeanes 12 17 Sand and gravel........ 15 112
Clay and sangd....... e 13 30 Shale and gravel....... 10 122
Clay.ceereneenas RN 10 ko
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Table 2.--Logs of test holes, seismograph

shot holeg, and wells--Continued

Phillips County-~-Continued

Table 2.--Logs of test holes, seismograph

shot holes, and wells--Countinued

Phillips County--Continued

Thickness
(feet)

Depth
(feet)

B8-47-209aa. Drilled by L.

L. Canfield, 1948

Ogallala formation:

Thickness Depth
(feet) (feet)
B7-4h-1Tbc --Continued
Ogallala formation--Con.
Clay, sandy, and grav-
eleeeiiiiiiiiiian., . 15 137
Clay, sandy, and
shale....oveviiinnnnn. 10 147
Gravel, coarse, and
ClBYetereeesencennsans i 194
Clay, sandy, and grav-
(=2 18 212
Clay and gravel........ 51.5 263.5
BT-47-5
Loam, black...cvevuueennn 1.5 1.5
Ogallala formation:
Caliche.....cvevvvvnnnnns 70.5 T2
£ o T 100 172
Rock, hard......ceceuu.- 6 178
Clay, red...ccevueueenn 12 190
Shale, yellow (water).. 100 290
Pierre shale:
Shale, blue....ovuun. .. 116 406
Mud, black......cvevnnn 70 76
Clay, flaky.eeeeewenss. T4 550

B8-47-21cc.

Dug by Kelly

Well Co. Inc., 1921

Ogallala formation:

Sand and gravel,
coarse, slightly ce-
mented....oveviiianen

Sand and gravel,

COBYSE . verenersoronnse

Clay, hard, and grav-

Sand, fine.............
Gravel, cemented.......
Sand, loose, and cob-

Sand, fine.............
Gravel, .edium.........

Gravel, cemented.,..... '

Sand, coarse...........
Clay, hard, and rocks..
Clay, hard.......ccvau

150

150
153

167
171
172

175
179
189
191

202.5

206
233

Gravel, fine to medium,
pink, gray, and black
mottled; contains
sand and silt.........

Silt loam, sandy, mica-
ceous, buff-tan; con-
tains roots and organ-
ic matter in upper
section.....oeceeeannn

Sand, coarse, pink and
gray, containing grav-
€leeeceenconcnnna cenae

Sand, fine to coarse,
and silt, buff-brown;
contains gravel and
ClBYeeeevoscasoosanna .

Caliche, sandy, cal-
careous, porous,
friable, buff.........

Clay, sandy, calcar-
eous, weakly compacted,
friable, buff; con-
tains a small amount
of fine to medium grav-
el and a few calcareous
concretions as much as
1 inch in diameter....

Caliche, sandy, slight-
ly plastic, light-

Gravel, calcareous,tan-
gray, containing medi-
um to coarse sand and

Clay, sandy, firm,
light-gray, containing
medium to coarse sand.

Caliche, firm, friable,
buff-gray, containing
minor amount of medium

Sand, slightly silty,
argillaceous, friable
to loose, gray; con-
tains some gravel.....

Caliche, sandy, fri-

13

12

20

able, light-gray......

18

25

27

31

Lo

52

T2

78

85

92



Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Phillips County-~-Continued
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Table 2.--Logs of test holes, seismograph
shot holes, and wells--Continued

Sedgwick County

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)
B8-47-29aa--Continued BlO-4i-35ca. Drilled bg Ellithorpe
and Putn 1
Ogallala formation--Con. n am, 1949

Sand, medium to coarse, < To b 1 Ceeee 12 12
1008€, Bray.eseecceans 10 102 Ogallala formation:

Sand, medium to coarse, Gravel.cooeesiecoanenns 21 33
argillaceous, highly ClaY v eireneonannsonnnn 15 48
calcareous, porous, Gravel...ooeeenunnenen. h7.5 92.5
compact, friable, CobbleS.covvrrenaunsnn. 5 9
buff..... Ceteresesenan 23 125 Gravel, cemented....... 37 133

Caliche, silty to Gravel, loose€.......... 6 139
slightly sandy, mica- Sand, containing strips
ceous, plastic to of caliche..:.: ....... 14 153
firm, light-buff...... 17 142 Gravel, containing

Sand, fine to medium, strips of caliche..... 30 183
slight clay binder, Clayeeeeeenroeanosaanas 15 198
very friable, tan; Gravel, containing
contains water-worn strips of caliche..... 2 200
pebbles of clay and Caliche...ccvienencenns 2 202
small pipy calcar- Gravel, coarse, loose.. IE 218
eous concretions in Clay.eoeeenaens [, 222
the lower section..... 15 157 Gravel, coarse, fairly

Caliche, plastic to loose....convvnnnn e 21 243
firm, light-gray, con- Gravel, coarse, red,
taining fine sand..... 3 160 black, and w?ite ...... 22 265

Gravel and sand; slight Gr:vil, cgntai?igg 6 s
calcareous clay strips of caliche.....
binder; fine to medium Gravel, interbedded
sand at top grading to with caliche.......... 15 288
medium and coarse Gravel, loos€....cecuun 15 303
gravel at base; Gravel, loose, con-
logsely compacted; taining some clay..... 28 331
gray, tan, and brown.. 15 175 Clay, hard.....cccnuees 17 348

Clay, sandy, calcar-
eous, firm to hard, B10-44-35db. Drilled by Ellithorpe
brown to buff......... 10 185 and Putnam, 1549

vae;’ ey sub- . SOILurerereeenininnnnnn. 12 12

C;:un € ’d 'i"""' 7 19 Ogallala formation:
eoz’ s;?rz,tcah:ag- Gravel..evneecencnonens 28 Lo

g o har
tan ’ ? 6 108 ClBY. e tneneeennnninnnns 15 55
Gravel (reported) o L > Gravel.....orurnrnns.. T3 89
Clay ( rep:rde """ g 215 COBDLES M v vnnrnenennnn 3 92
y {reporte l """" 17 Rock..... et eae 1 93
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Table 2.--Logs of test holes, seismograph

shot holes, and wells-~Continued

Sedgwick County--Continued

Thickness Depth
(feet) (feet)
B10-LL4-35db~~Continued
Ogallala formation--Con.
Clayeeeee i ineinnennas .o 22 115
Clay, very hard........ 5 120
Caliche..ieiivirionenns 13 133
Gravel, cemented....... 17 150
Clay, pinK.eeeeeueenn.. 17 167
Clay, hard, in strips.. 30 197
Clay, sandy, coarse,
firm.....oooviiiin., 30 227
Clay, sandy, coarse,
medium firm........... 24 251
Clay...... Cereercenaea 6 257
Gravel, coarse, and
medium firm clay...... 15 272
Clay.ieeeitisneansanaas 15 287
Gravel, coarse, con-
taining medium firm
ClaY e eteencanans “ee 36 323
ROCK. e iinteneennnnnenas T 330
Sand, coarse, grading
to medium gravel...... 17 347
Gravel, coarse, con-
taining medium firm
clay..... e 30 377
Sand, cemented......... 30 Lot
Washington County
Thickness Depth
(feet) (feet)
Bl1-51-11b
15T 3 . 2 2
Ogallala formation:
Gravel...eeveeeneniocnns T 9
Rock and gravel........ 251 260
Soapstone..coveeceanens 6 266
Gravel...coveennn REREEEE 33 299
Pierre shale:

Shale, blue............ 1 300
B2-52-2b
SOLleeevencreneenanenrans 25 25

Ogallala formation:
Gravel, cemented, hard. 25 50
Rock, hard......eeeee.. 20 T0

Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Washington County--Continued

Thickness Depth
(feet) (feet)
B2-52-2b--Continued
Ogallala formation--Con.
Sandstone.....covuees . 8 78
Sandstone, soft........ i 82
Rock, hard....cceeeen. . 3 85
Sandstone and caliche.. 15 100
Sandstone and brown
shale..... eeresaenees 58 158
Pierre shale:
SHAL1E . vvrereenennunnas 27 185
B2-52-8aadcl. Drilled by Chicago Burlington

& Quincy Railroad Co., 1919

Ogallala formation:
Clay, blue....cvvvuuuns
Rock, white............
Caliche..cievinereennns
Sandstone.....ceeeeansn

25
k.5

61

1k

B2-52-8aadc2.

Drilled by Chicago Burlington
& Quincy Railrocad Co., 1919

Cinders..eeeeerceccanenss
Ogeallala formation:
Clay, blue....ccovvuens
Caliche.....cc..... e
Caliche, very hard.....

1.5

25
575
16.5

1.5

26.5
84
100.5

B2-52-8abdc. Drilled by Chicago Burlington
& Quincy Railroad Co., 1919
Cinders....cec.o.. e - 1 1
Ogallala formation:
Clay, blue....cvuenne .o 11 12
Caliche...ievuievennsn . 13 25
Rock, white.......... .. k.5 29.5
CAliChe . v.ven.nn. 43 72.5
Rock, whit€..eveeuvann. 7.3 79.8
Sand (water)......... .. 6 85.8
B2-52-8adb. Drilled by Chicago Burlington

& Quincy Railroad Co., 1917

Ogallala formation:

Pierre shale(?):
Shale, gray...ceeveeees

26
kg
5
8

1

26
5

88

102




Table 2.--Logs of test holes, seismograph
shot holes, and wells--Continued

Washington County--Continued
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Table 2.--Logs of tést holes, seismograph
shot holes, and wells--Continued

Washington County--Continued

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)~
B2-52-8bbadc. Drilled by Chicago Burlington B2 -52 -8bcbe --Continued
& Quincy Railroad Co., 1919
Ogallala formation--Con.
Cinders........ cestesanan 1 1 Sand, white, and shale. 33 101
Ogallala formation: Pierre shale(?):
Clay, blue...ccoeueunes 2k 25 Shale, Blue..ceereoenn. 3 104
Rock, white............ k.5 29.5 Shale, White....oco.... . 23 127
Caliche...cvenensennans 52 81.5
(729 T; (RN .. 4 85.5 B2-52-8cdac. Drilled by Chicago Burlington
Sand, loose (water).... 3 88.5 & Quincy Railroad Co., 1919
Rock, white...covvunen. .es 88.5
Cinders.cvecececeesacanss 2 2
B2-52-8bbdc. Drilled by Chicago Burlington Ogallala formation:
& Quincy Railroad Co., 1919 Clay, blue..........c. 23 25
Caliche.cviiseeennrnans kg h
Ogallala formation: Sand....... Cereeneenaan 12 86
Clayererneennrenenn. ... 38 38
Caliche, hard.......... 2 Lo B2-52-8dbadc. Drilled by Chicago Burlington
Sand and gravel........ 20 60 & Quincy Railroad Co., 1919
Gravel, cemented....... 14 e
Clay and s8nd.......... 6 80 Cinders....e.... sreraraes 1 1
Sand and sandstone..... 30 110 Ogallala formation: )
Limeston€..c.eeevvensae . 20 130 Clay, blue............. 19-5 20.5
Limestone, brown....... 8 138 Rock, white............ L.5 25
Joint clay and yellow Caliche.....ocvvvennnnn 27 52
CLAY e eennnennnnnns 27 165 Shale, white........... 7 29
Caliche, yellow........ 60 225 Clay and gravel........ oL 110
Pierre shale:
ShAle, Gray...eeeennnn. 115 340 B2-52-8dbc. Drilled by Chicago Burlihgton
Sandstone. ..... e 10 350 & Quincy Railroad Co., 1919
Shale, gray............ 110 kéo CLNACTS e eeeennnnnns 3 3
Sandstone...eeernennass 15 k75 Ogallala formation:
Sandstone and shale.... 25 500 Clay, blUe...ceeennn... . 10 13
Shale, gray, and sand..| 3k0 8o COLICHE e ermennnnnn. 68 81
Sandstone.....co0eeeen. L 8LL Sand, fine (water) e 6 87
Shale, Gray..c..eecveee. 101 9ks5 Send, medium (vater)... 5 9%
Sandstone, containing Pierre shale(?):
oil stain............. 2 o7 ShALE . e urnneereennnns 9%
Shale, gray...cceveeess 583 1,530
Siale, granulated...... tE 1;222 B2-52-8dcac. Drilled by Chicago Burlington
Shale, gray.....coeeu.. 141 1,663 & Quincy Railroad Co., 1919
B2-52-8bcbec. Drilled by Chicago Burlington CANAEYE e e e e e vneennvnnnens 1 1
& Quincy Railroad Co., 1919 Ogallala formation:
Clay, blue....... ceeven 24 25
Ogallale formetion: Rock, White....eevvvnn. 4.5 29.5
Clay, blue....... sereen 13 13 CALICHE . e rnnrennnnnnn ) 52 81.5
Caliche....cvivuunnnnnn 52 65 Send, medium (vater)... 1 9.5
Gravel, pink, and soil. 3 68
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Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Washington County--Continued

Table 2.--Logs of test holes, seismograph

shot holes, and wells~-Continued

Washington County--Continued

Thickness Depth
(feet) (feet)
B2-52-8dcbc. Drilled by Chicago Burlington
& Quincy Railroad Co., 1919
Ogallala formation:
Clay, blU€..overenrannn. 2L 24
Rock, white............ 4.5 28.5
Caliche...vveunirenennns h7.5 76
Shale, white.......... . 30 106
Caliche.....ocvuiunnnn. 1 120
B2-52-8ddac. Drilled by Chicago Burlington
& Quincy Railroad Co., 1919
Ogallala formation:
Clay, blu€.veueecnnrens 24 .5 24 .5
Rock, white......covvvn 5.5 30
Caliche..viveinennnnes, 51 81
Shale, white.......u... 7 88
Clay and gravel........ 39 127
B2-52-9b
Ogallala formation:
Clay.eeeieeennnnnnennnns 20 20
Caliche, hard......c... 20 4o
Limestone(?), hard..... 20 60
Rock, very hard........ 10 70
Sandstone, very hard... 15 85
Sand and gravel........ 4 89
Limestone(?), very
hard..cceeseeeroenesans 2 91
Clay, white............ 9 100
Pierre shale:
Soapstone and shale.... 152 252
€2-51-18b
Ogallala formation:
Sand.ecee e ieroincanonas 25 25
Gravel.vveeeereenenenns 45 70
ClBY v eeanenenrnnnnnann 25 95
Sand.....coiiiienennnns 75 170
Gravel.ceiieeeenennanas 20 190
Shale, yelloWw.......... L4 194
Pierre shale:
Shale, blue............ 1 195
ch-51-74
Ogallala formation:
Clay.eovieeenenonnennas Lo ko
Gravel . v e iiniernennnn 15 55

Thickness Depth
(feet) (feet)
CL4-51-7d--Continued
Ogallala formation--Con.
Clay and gravel........ 5 60
SOBPStONe . vverecvaronns 3 63
Gravel. ... sevneneennnans T 70
Pierre shale:
Shales.ciirnceocennsans 1 71
C5-49-kbb. Drilled by L. L. Canfield, 1950
SO1leeceeccsnnncsanssonen 3 3
Ogallale formation:
Clay...... Cereeieacaaens 2 5
Sand and gravel........ 6 11
Clay.eeeeeeseransonances 5 16
Clay, hard......ccoueen. L 20
Clay.ceeeeeenenacannnns 5 25
Gravel, solid.......... 12 37
Gravel.eeerenenenearens 19 56
ROCK.eeoenunnnsonananns 2 58
Gravel and clay........ 4 62
Sand, gravel, and !
ClABYeervannersoscnnnss 1k 76
Pierre shale:
Shele..ve s vereennnannns 4 80
Yumsa County
Thickness Depth
(feet) (feet)
Bl1-43-6bc. Dug by Kelly Well Co. Inc., 1921
Soil and sand.....c.c00. 12 12
Ogallala formation:
Sand, fin€....eeevunsn. Lo 52
Shale..eiverervoossenans 1 53
Sand, fine....ccveveusn. 21 T4
Pierre shale(?):

Shale.u.iereinieenenannn 2 76
B1-43-Ta
S01l.iiierennnoncnsnannns 1 1

Ogallala formation:
ROCK:veeieranaanns . 9 10
Sand..ceeccncccsncnnans 10 20
Clay.eeeerernncoannnans 11 31
Gravel.coveeeenronaonss 27 58
Clay and gravel........ 15 73
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Table 2.--Logs of test holes, seismograph Table 2.--Logs of test holes, seismograph
shot holes, and wells--Continued cshot holes, and wells--Continued
Yuma County--Continued Yuma County--Continued
Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)
Bl-43-7a--Continued B2 -LL-2hcd
Ogallala formation--Con. SO1leeerreerenncaeennnnns 3 3
Clay.eeeereneeennnenenns 10 83 Ogallala formation:-
Rockeeeeievinennnnen... 10 93 Caliche..........cvt 8 1l
Clay. .o eeenenneneenens k4 97 Clay.cvierreenrnnonanns 20 31
Gravel.ieeerreseesnanns 23 120 Gravel..eveeeeencnnsans 20 51
ROCK.eiieinenenneananns 23 Th
B1-43-284 Gravel....oou.. Cereeees 18 92
RoCKeweneieierenenaanns 12 10k
Soil.......... T 3 3 Gravel....oev.en.. e 26 130
0Ogallala formation:
Caliche.v.iieiiinnnannn 20 23
ClaY e e ineenennennnns 20 43 B2-48-154d. Drilled by William Schocke, 1950
Graveleeeeeeeevenennnns 25 68 Ogallala formation:
Clay.v.cecerssne e 18 86 Soil and caliche,
Rock..... R, 15 101 BANAY .« ceettaraniinans 60 60
Gravel..oiiveeennennnns 26 127 Gravel..iveeeneeeanenns 10 70
(No sample).ceveesnnens 13 140 Sand.e.eeeees. Ceeeeeaae 10 8o
Pierre shale: Silt and gravel, red... Lo 120
Shale...eiereenenneanns 145 285 SaNA.ceeieiineerenanann 30 150
Gravel .cueeereneenannns 10 160
Bl-4h-La "Formation," white..... 20 180
s P 2 2 SANd..esen e 10 190
. Gravel (water)......... 10 200
Ogallala formation: .
Rockeiieivviiiiinnannnn 2 L Silt, red, and gravel.. 30 230
SENA e e e 17 o1 Gravel (water)......... 10 2Lo
Gravel....iieuiennnnnn. 1h 35
ROCK . evevouonrnsannans . 5 40 B2-L8-22ac
Gravel...coiveiinenenns 10 50 Ogallala formation: )
g;:ié """"""""" lé 21 (No samples).....ounnnn 200 200
""""""""" 7 Sand and caliche
Gravel........oovna... 23 90 (VELET) o neeeeeeeeannns 3 203
Caliche, soft.......... .5 203.5
B2-42-3kcc. Drilled by L. L. Canfield, 1949 Caliche, clay, and
SANA. cevuriee e, 11 11 Gravel...ooerunnrnenes (2) (2)
Ogallala. formation: Caliche, [=¥e ) i AP, (?) (?)
Hardpan....eereeenennns 7 18 Clay and gravel........ (?) (7)
ClaYeennnnneeenennnnnn 16 3k Caliche, soft..... ceeeef (2) 213
Sand, fine...viveuv.onn. 7 L1 Clay, very compact..... 9.5 222 .5
CLBY et neteereneeanannns 6 I Caliche....vveceneennns .5 223
Gravel and sand........ 9 56 Clay and sand.......... L a2
Gravel and clay........ L 60 Sand, fine, and cali-
Gravel, hard, thinly Che ittt ieecannenns 13 214—0
L 7 T D 5 65 Clay and sand.....cco.. 10 250
Shale, yellow.......... L 69 Caliche and gravel..... L 25k
Pierre shale: Caliche and sandstone.. 1 255
Shale, black........... 11 80 Clay, very compact..... 12 26
Clay, heavy, yellow.... 1C 277
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Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Yume, County--Continued

Thickness Depth
(feet) (feet)
B2-48-22ac --Cont inued
Ogallala formation--Con.
Clay, compact, and
sand; contains chips
of sh8le.v.vuveuveeneass 19 296
Caliche, hard.......... 1 297
Clay, sandy (water).... 13 310
Gravel (water)......... 2 312
Caliche, hard.....oeeu. 8 320
B2-48-223a1. Drilled by Chicago Burlington

& Quincy Railroad Co., 1918

Ogallala formation:

SANA .. eteeerannnnaanans Ls 45
Sand, coars€......ee.u. 10 55
Clay and sand......... . 20 75
Sand........ Ceeeeareaae b 79
Clay and sand....vecue 30 109
Sand and gravel........ 30 139
Sand, fine......... . 30 169
STV H e 6 175
Sandstone....... ceeennn 3 178
Gravel..ooeveenen. cens 30 208
Clay and sand..... cens 10 218
B2-48-22da2. Drilled by Chicago Burlington

& Quincy Railroad Co., 1918

Soil, yellow.....vecueen.. 15 15

Ogallala formation:
Caliche..veeeeneunnn. .- 25 Lo
Clay and gravel........ Ls 85
Quicksand.....ceuveun. . 15 100
Clay, yellow..... sevens 10 110
Clay and boulders...... 10 120
Clay, tough, yellow.... 10 130
Sand, fine............. 5 135
Send, coarse and boul-

13 =5 o TR 30 165
Quicksand...eeeeeennann 15 180
Sand, coarse (water)... 10 190
Gravel...coeeeeeennennns 12 202

B3-46-4bd
Soil.iiiinernennnnnnn . 2 2
Ogallala formation:

Clay, yellow.......... . 18 20
Rock, hard.....ovevean. k4 24

-

Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Yuma County--Continued

Thickness Depth
(feet) (feet)
B3-46-Ubd~--Continued
Ogallala formation--Con.
ClaY e rrneernneennnennns 20 bl
Clay and gravel..... . 20 64
Caliche....coven. Ceeean 28 92
Gravel (water)......... 10 102
Gravel....... eeieenean 39 141
Bl =44 -18db
Soileceeeennnen et esene 2 2
Ogallala formation:
SBNA.cerserernsnnscnans 18 20
Calicheeeeieernoncnanns 15 35
Gravel.cveeaceccasasans 6 41
ROCK . evneneonsneananaas 8 kg
Sand and gravel........ 11 60
Clayeeeererenascasnnnns 12 T2
RocK.veeeennn. cesnecnse 5 77
Clay.eveeesonnoencannnns 8 85
Gravel....c... veeenne e 25 110
Bi-4h-36cb. Drilled by L. L. Canfield, 1949
Dune s8NA...c.oveeevencans 11 11
Ogallala formation:
Clay.enennnnns e, 2 13
SANA..vrereencncanens . 5 18
Clay and sand........ .. 3 21
S8NA.carecrecnsencnnans 3 24
CLBY e ernnennrnnrenns .. 4 28
SANA. s envnnennrnennns .. 5 33
Clay.ceoeanenns e .. 5 38
Sand and gravel, loose. 6 Ly
Gravel and sand........ 10 5k
ClBYerrrerneneneannns .. 1 55
Gravel, cemented....... 3 58
Clay.eer cnvennenns e 12 70
Clay, sand, and grav-
el, cemented.......v0 5 15
Gravel.coveeceeseanns .. 3 78
Sand and gravel........ 3 81
ClBYeeeenonenncenans . 3 8k
Sand, dirty, loose..... 8 9
Sand, gravel, and
ClaYeeeeennnencaans e 8 100
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Table 2.--Logs of test holes, seismograph Table 2.--Logs of test holes, seismograph
shot holes, and wells--Continued shot holes, and wells--Continued
Yums County--Continued Yuma County--Continued
Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)
‘ B4-h5-1khee B5-43-2hab--Continued
801lecreniannnarennns cees 2 2 Ogallala formation--Con.

Ogallala formation: Clay, brown, with-

" sand, white......ec.... 20 22 stringer of caliche... 13 197
Gumbo, black.......... . 5 27 Gravel....... B, 20 1 217
sand, white (water).... 15 Lo Caliche, s8NAY.ereenrns 7 22k
Shale, blue...vevveanss 10 52 Gravel..ovecevecesaonss 11 235
ROCK..ieveveonanaannnas 20 T2 % Clay, tan; contains
Gravel....eeeeaennnnnns 20 92 fossil seeds....... . 5 2ko
Gravel (water)......... 28 120 Gravel and sand,

- COBTSC.enrnerennnnnnns 9 2kg
B4 -46-5 Gravel..ooeeeenonennns g0 11 260

Ogallala formation:

T oY, P 20 20 B5-46-1

Clay, redeceececanceans 20 4o Ogallala formation: .

Gravel....veveacnanneas Lo 80 Clay, red, and gravel.. 150 150

Clay, Tred.ceessacacsaas Lo 120 Clay, soft, red...cceu. 50 200

Gravel....... Ceeeeeaenn 60 180 Gravel, COBIS€......... 10 210

" Gravel (water)......... 16 196 Clay..ueoeeeeenroennnnnn - 21 231
ClaY.eereerenneennanens eee 196 Gravel, coarse (water). 18 2Lg

B5-43-2hab. Drilled by L. L. Canfield, 1949 B5-48-12

Dune sand....coeeveeneenn 32 32 Loam, blacK...eeeerne.n.. 3 3

Ogallala formation: Ogallala formation:

Sand, gravelly to Hardpan -and gravel..... Vil 80
COBISE.ccecnnsrenenn, 5 37 Gravel........ reeeean. 80 160

Sand, fine-grained, ce- Clay and gravel........ 103 263
mented with calcium Gravel, coarse (water). 3 266
carbonate, containing r
solution cavities..... 20 57

Clay..... 27 8h C1-43-5cq
(€3 P . 3 87 Ogallala formation:

Sand, coarse, contain- Soil...... Cerreeraaa, 160 160
ing pieces of calcium Gravel. e eeeeeeenneenns 52 212
carbonate with em- Clay and gravel........ 38 250
bedded sand grains.... 6 93 Pierre shale:

Rock, calcareous, con- Shale...cvvirnnannnnnan 10 260
taining embedded sand
grains............... . 14 107 C1-43-3kbb.

Clay, calcareous, con-
taining grains of fine Soill.ieieeiniiinieninnenns 3 3
SANA.ee.ennannns s 10 117 Ogallala formation:

Gravel; particles - R Clay.eeenennss e tieeas 15 18
coated by calcium car- : Gravel..oeeeeeneeennnns 3 21
bonate.......... R -8 125 Pierre shale:

Caliche, sandy......... " 52 177 Shale........ Creeseasse 1 22

Gravel.e.ceeeeeeseocnns 7 184
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Table 2.-~Logs of test holes, seismograph

shot holes, and wells--Continued

Yuma. County--Continued

Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Yuma County--Continued

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)
C2-hh-2hva CLh-4h-104d~~Continued

Soil..iieennnns . ceeee 3 3 Ogallala formation-~Con.

Ogallala formatlon Caliche, soft...... ceen 20 76
Caliche...veiiiennnn. .. 10 13 Caliche, hard.......... 10 86
ROCK.vieeveveaonnnannnn 15 28 Gravel....... Ceearenans 5 91
Cravel.eeeeceeeenocanns 20 L8 Clayeeeeeoassoconannns 5 96
Clay.eeeursenconsnannnns 20 68 Clay and gravel........ 12 108
RoCK.vvorann feeeresuans 32 100 Gravel.eeeeeeseonessans b 112
Gravel and sand . 30 130 Clay, sandy.eceeoeeeees. 1k 126
Rock..... cecanasnscroas 30 160 Gravel........ sesessans 11 137

Pierre shale: Caliche end clay....... b 11
Shale.eeieiseseecnnnnas 20 180 Caliche, hard....... . 2 143

Caliche, hard, and
C3-4L4-28. (South half) ClaYeesersnescnanenann 11 154
Caliche........ PN 2 156

Soil.iceennnn teeereccanans 2 2 Clay, S8NAY.ereeeennnns 2 158

Ogallala formation: Caliche, hard.......... 1 159
Clay and caliche....... 240 242 Sandstone and clay..... L 163
Grave} (water).eooveonn 1L 256 Gravel and strips of

YOCK.eeaoooevooraananas 5 168
Ch-k4-53d. Drilled by Ben Hasz, 1950 Clay, sandy...... e 2 170

Ogallale formation: GraVEl.evrreenencannann L 174
(No samples).ceveenn... 224 224 Clay and gravel........ b 178
Gravel, good...eee..... 23 247 Gravel.ueoeceescesonsas 6 184
Clay...on... P 1 248 Caliche...cvrereneresns 2 18
Gravel, good, contain- Grovel.eeeeeeseeeseoenn 5 194

ing small strips of ROCK:eeevseossosonnnaan 2 196
ClBY e reernernnrnnnnnns 7 255 Clay, sandy.......c.... 2 198
Clay, sandy, with some Rock and hard caliche.. 6 204
SBNA . e s iarnerenaannns 18 273 Rock, very hard...... - 9 213
Clay, containing strips Clayee eoeesdecnannanns 3 216
of TOCK....... s 12 285 Gravel, coarse, very
SE P . 2 287 1008€. . vrruvenens e 15 231
Clay, containing strlps Sand end clay.......... 5 236
OF SANA.eneennennnnnn. 7 204 Conglomerate and strips
Sandstone, interbedded of clay.eeeanans ceeane 27 263
S 8 302 Conglomerate, hard... 1 264
Sand and gravel, loose. 13 315 CLaY.ernrnnrnnrnennenns 1 265
Clay, sandy...... e 5 320 Sandston€..ceeeseeenens 5 270
Sand, containing small Clay, s8ndyeecsececscses 9 279
strips of clay........ 12 332 Gravel...coveeeenes ‘e 3 282

Pierre shale(?): Clay, sandy....eseese- 4 286

P ) 336 Gravel...civevennn ceeaan 4 290
Clay, sandy...cceoeeuse 2 292

e, an
Ch-bl-10dd. Drilled by K. G. Wilcox, 1950 G:i‘ﬁ;; iff:l;y. d o 19 i

SO0Il et inrennnnracnacnnnes 4 N ClaY.eceeeecrennnnnnnns 2 313

Ogallala formatlon Gravel, medium, loose.. 13 326
Clay eeesesnnneenenanes 52 56 ClBY.eeeeavenersaneennss . 326
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Table 2.--Logs of test holes, seismograph Table 2.--Logs of test holes, seismograph
shot holes, and wells--Continued shot holes, and wells--Continued
Yuma County--Continued Yuma County--Continued
Thickness Depth ickness Depth
(feet) (feet) ‘ (feet) (feet)

Ch-47-25dc. Drilled by L. L. Canfield, 1951 Ch -47-25dc -~Continued

Soil.e...n.. tescesaresane 5 5 Ogallala formation-~Con.

Ogallala formation: Clay, sand, and gravel. L 220
Clay and sand......... . L 9 Clay.neerreannnannerand 5 225
Caliche and clay....... 8 17 Gravel, coarse, and *

Gravel and sand..... .. 19 36 fairly loose sand..... 16 2h1
Caliche and gravel..... 9 ,45 Ciay, containing thin

Clay........ Ceeeeenaaan 10 55 strips of fine sand... 14 255
Clay and gravel, solid. 6 61 Gravel, coarse, tight,

Clay and sandstone, and sand; contains a

thin........ ceeeenenns 12 73 little clay.ceveeee..d 10 265
Caliche and sandstone.. > 78 Shale, yellow......... 9 27k
Clay.eeeeeenienaendeans 4 82 Shale, yellow to blue.. 13 . 287
Clay and sandstone..... 14 96 Pierre ghale: .
Clay and sandstone; Shale, Dlue....coeeaass 1 288
contains a little

gravel..... Ceieenaas 4 100 e
Clay and sandstone.... 2 102 C5-42-5. (Fast half)
ROCKeveusne Cereenes - 3 105 Yo - 20 20
Clay..c.... eeeenaneas 1 106 Ogallala formation: -
Clay, thin sandstone, ROCK:tereounoanns Ve b 2k
and gravel...... ceeens 6 112 Clay, sandy....... ceens 4 28
Gravel and sand, solid. 3 115 Sand (water)..... ceees b 32
Clay, sandstone and Gravel (water)......... 6 38
EEVEL . eennrrnnennnnns 3 118 Clay balls and gravel.. 9 L7
Sandstone, s0lid....... 2 120 Gravel (water)......... 4 51
Gravel and sand..... e L 124 Pierre shale(?):
Sandstone, solid....... 3 127 Shale....ooveeiinnenens e 51
Sandstone, soft, and

ClaY.erernnnnnns e 6 133 C5-44-23ad. Drilled by K. G. Wilcox, 1950
Sandstone’, soft and X

hard, and clay........ 8 141 S0il.ceeeineinennennnnnns 5 5
Clay, containing thin Ogallala formation:

strips of soil and Clay and gravel; con-

hard sandstone........ 16 157 tains soft rock....... 2 7
Clay and sand.......... 1 158 Clay, containing strips
Clay and soft sand- of gravel and rock.... 14 21
Stone..eiiiiininiannns 14 172 Clay and gravel........ 9 30
Clay, sandstone, and Gravel, coarse, very

sand, interbedded..... 10 182 LOOSE e s eneurerencnannn 11 41
Gravel and sand, loose ClaY.ueeereernnnioneens 1 ko
and tight........ U T 197 Gravel, coarse, very
Clay.eeeeennuennn. cenns L 201 100SE. . coaeerreernnnne > b7
Clay end dirty fine Sand and gravel, loose;

s80NA..eae... e eerees 3 20k contains strips of
CLBY e erreeneennnnnnnen 5 209 Clay.ceeerrnreerinnnes > 52
Clay, containing thin Gravelf very }oose,

strips of sand........ 7 216 contains strips of

Clay. e eeeenetncnaennns 23 75
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Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Yuma. County--Continued

Thickness Depth
(feet) (feet)
¢5-44-23dd-~Continued
Pierre shale: ‘
Shale, yellow..... eaen 5 80
Shale! blue..eseenennne 5 85
C5-44-30bb. Drilled by K. G. Wilcox, 1948
CLBY e eneenronrenneeneans 21 21
Ogallala formation:
Gravel..vieeverannnnens 10 31
Caliche........ Ceeeraes 6 37
Clayeiveeenriosenannnan 6 43
Gravel, coarse......... 10.5 53.5
Caliche, soft...... cene k.5 58
CLBYesneuenrrenenennn .. 2 60
Gravel...oeen.. e . 3 63
Sandstone..... Ceeenne 1 6h4
Gravel...... ceraeenene 21 85
Pierre shale(?):
Shale...... Cereieneaea . 85
C5-bT7-kba. Drilled by Mr.. Skidmore, 1949
Soil.....vvvuens eeenetaee 10 10
Ogallala formation:
Caliche..cevveerennnans <l 1k
Gravel, clay, and
strips of soft sand- :
_stone...... e eeereaea 92 106
Gravel...oieeceennennn. 12 118
Gravel and sandstone... 43 161
Gravel...covieeennnanns 12 173
Pierre shale:
Shale, clayey, blue.... 3 176

Table 2.--Logs of test holes, seismograph

shot holes, and wells--Continued

Yuma County--Continued

Thickness
(feet)

Depth
(feet)

C5-47-16ad. Drilled by K. G. Wilcox, 1949

Soil..... Ceresesenes NN
Ogallala formation:

Clay, yellow.....couuns
Clay.evoeeens ceeseeaaea
Gravel.....ooveenneens .
Clay. eoeesnrcessencons
Caliche........ ceresanse
Sandstone, soft........
Conglomerate..... ceenea
Sand and gravel........
Sandstone........ N
Sand, containing strips
of rock......... e
Sandstone........ [
Sand and gravel..; .....
Gravel...eeeeeeesaacens
Clay, sandy.ceeececcens
Gravel...cveeerecnenenns
Joint clay....... RN
Clayeeosesenenssnceanas

Sand, fine, containing
strips of clay and

rock......... tesaeneens
Clay, s8ndy.ceecesecens
Sandstone . ceeeesnaceess

Sand, fine, containing

strips of sandy clay..
Clay, s8ndy..eeoeeceess
Sand and gravel, loose.
Clay, sandy, and grav-

€lirveaneracnncsaons ..
Sand and gravel, loose
Clay....... ceevee cevens

3

15
5
13
7
14
5
2

13

3

18
23
36
43
5T
62
64
77
83

87

94
107
114
117
129
157
160

168
169
170

177
184
198

199
214

215

GPO 831048



